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MUNICIPAL WATER SUPPLIES 


HE problems of water supply have ever vexed the peoples of the world 

as they have spread out from their secure and familiar home lands, and 

sought to find foothold wherever their vagrant desires and ambitions 
have led them. The desert, with its hidden and widely dispersed waterholes, 
has ever remained one of man’s most formidable barriers, one of his most 
hazardous sanctuaries. 

The limits of the social group into which man has ever congregated himself 
have been more universally set by adequacy of water supply than by any 
other factor. The number of the clan or tribe, of the state or pastoral power, 
has more generally been fixed by water than by any other decree. Cities 
have not exceeded the limits of a protective moat, of available supply of 
potable water, of industrial water for mills and dyes and washing. 

The great problem of every city, of every municipal government, of every 
congested community, remains the problem of securing its crowded folk in 
their need for water for every purpose. Health and sanitation, industry and 
recreation, scenery and wholesome food and clean clothing —all these the city 
must safeguard with ample supplies of water for every need, every purpose. 
Without water there can be no peace or security, no life or its embellishments, 
no urban centers with their manifold functions. The problem of adequate 
municipal water supply inspires civilization, promotes culture. 
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COMPETITION FOR THE OCEAN TRADE OF LOS ANGELES 


Willis IT. Muller 


Hike Los Angeles area has been 
more or less concerned with mar- 
itime affairs since its discovery 
in 1542 by the Spanish navigator Ca 
brillo. Until 1899, however, it was by 
no means certain what spot on the South- 
ern California coast would become the 
major commercial gateway for Los An 
llad 


the outcome of this fierce competition 


veles and the Pacific Southwest. 


for supremacy in ocean shipping been 
other than it was, both the pattern of 
metropolitan Los Angeles and the eco- 
nomic history of Southern California 
would have been profoundly altered. 
The story of the rise and decline of rival 
seaports in this area probably is un 
equalled cither for general interest or for 
tangible illustration of geographic prin 
ciples. 


Los \NGI LI F 


INLAND LOCATION 


Downtown Los Angeles, centering 
near the old plaza, is located some 20 
miles inland on the coastal plain section 
of the Valley of Southern California, 
that wedge-shaped lowland south of the 
Gabriel San 
Mountains (Figure 1) 


San Bernardino 


and the 
To appree late 
the reasonableness of this site we must 
both understand the purpose for which 
the city was founded and review perti 
nent natural environmental conditions 

In 1781 Governor De Neve announced 
the establishment of El Pueblo de Nues 
tra Senora la Reina de Los Angeles to 


provide food for the Spanish army in 


California and for the galleons which 
frequently skirted the coast. Good soil 
and ample irrigation water were of pri 
mary importance for a projected agri- 
cultural community in this semi-arid 
part of The Pueblo 
built, therefore, at the place where these 


California. was 
necessary prerequisites were found in 
closest proximity to the sea. De Neve 
chose a site just below the point where 
the Los Angeles River, largest stream 
of this district, flows out of the narrows 
between the Santa Monica Mountains 
andthe Verdugo Mountains (I*igure 1). 
Here a perennial surface flow of water 
was available for diversion into irrigs 

l‘arther out on the coastal 
plain, nearer the ocean, most of the river 


tion ditches. 


water either evaporates or soaks into 
the dry porous earth. Practically all 
the soil in this territory was compara 
tively fertile, but that near the river was 
found to be especially good farm land. 
The gap between the Santa Monica and 
the Verdugo Mountains, occupied in 
part by the Los Angeles River, also of 
fered an easy route of transportation 
and communication toward the north. 
\ nearby Indian settlement, Yang-na, 
was an added inducement for during the 
early days of the Pueblo, Indians did 
much necessary labor. 

early difficulties of overland trans 
portation stimulated Los Angeles soon 
to develop an interest in ocean trade. 
Mountains rising to 10,000 feet and the 
vast expanse of the Great American Des 
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ert made land contact between Los An 
geles and other settled parts of the con- 
tinent very difficult. Powerful Indian 
tribes near Yuma tended to discourage 
travel even on the relatively easy Imperial 
Valley route to the south. Unfortu- 
nately there is no good natural harbor 
on the between San 
Due to the 
double exposure of the Valley of South- 


ern California, however, inland Los An- 


California coast 


Diego and San Francisco. 


geles could have easy contact either with 
San Pedro Bay on the south, or Santa 
Monica Bay on the west (Figure 1). 


EARLY SHIPPING AT SAN PEDRO 


Several factors contributed toward 
the selection of San Pedro, located on 
the western shore of San Pedro Bay, as 
the first commercial port for the Los 
Angeles region. The limited overseas 
trade of Southern California during the 


early days chiefly was with Mexico, seat 








LOS ANGELES 
AND 
VICINITY 


a 














oe 
Jb ie i h 
&.. Se: 
< , Fis 
Ce: ar *y 
FIGURE 1 Los Angeles, founded as an agri 


cultural con was located on the coastal 
plain where irrigation water from the river was 
available. As this inland metropolis grew in size 
and importance various communities on San 
Pedro Bay and Santa Monica Bay competed for 
its ocean commerce. Several railroads were built 
to connect Los Angeles with these rival seaports. 
In the remarkable submarine canyon off Redondo, 
indicated by depth contours on the map, deep 
water is brought so near shore that a short pier 
can be reached by large ships. When it was a 
leading seaport Redondo had a much smaller pop- 
ulation than it has today. 


munity 
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of Spanish administration, and with 
Kurope and New England via Panama 
and Cape Horn. Clearly, then, San 
Pedro was directly on line with this 
north-south movement of goods. Easy 
transportation between the Pueblo and 
San Pedro was facilitated by the vallev 
of the Los Angeles River which emptied 
into San Pedro Bay. 

During the period of Spanish occu 
pation San Pedro was neither a good 
harbor nora satisfactory port. In spite 
of the fact that it was the best protected 
spot along the entire coast, this shallow 
bay was little better than an open road- 
stead. Its main advantage was some 
much-needed shelter against prevailing 
winds from the west afforded the San 
Pedro Hills 1480 feet). 
Surf beating against the base of these 
hills, however, had made a steep blutf 


(elevation 


some fifty feet high which was a great 
handicap when transfer of 
attempted. 


cargo was 
Rattlesnake Island, a long 
narrow sand bar, cut off the head of the 
Bay forming an extensive but very shal- 
low tidal basin first known as San Pedro 
Slough but called \Vilmington 
Lagoon. Although they were of little 
early importance this island and lagoon 
are of 


later 


interest. Some 


twenty miles off shore lay Santa Cata- 


subsequent 


lina Island, a partly submerged moun- 
tain range. Slight protection against 
southwestern storms was provided by 
this natural breakwater, but 


function was to shelter 


its chief 
which 
sought refuge near its lee side during 
heavy seas. 


vessels 


l‘acilities for handling ocean trade at 
Vessels 
anchored well off shore and goods were 
lightered to the beach in long boats: 
there was no wharf so cargo had to be 


San Pedro were poor indeed. 


transferred by hand through the surf. 
Crude ox carts and pack trains were the 
sole means of getting freight to or from 
the inland Pueblo and Missions. The 





COMPETITION FOR THE OCEAN TRADE OI 


only building at the port was a small shed 
on top of the bluff at San Pedro where 
merchandise sometimes was stored. 

Sea otter pelts, cattle hides, and tallow 
were chief exports of the Los Angeles 
area during the days before the Gold 
Rush. For some years large numbers 
of sea otters were caught by Indian and 
white trappers along the coast of the 
mainland and on the Channel Islands. 
Lucrative as this business was, the near 
extinction of otters caused it to decline 
Vast 
semi-arid grasslands inhabited by a 
small number of people helped to make 


permanently at an early date. 


cattle raising a desirable occupation. 
San Fernando and San Gabriel Missions 
as well as the several ranchos all had ex- 
tensive land holdings then largely used 
as pasture. In those days of small, 
slow sailing boats the durability and rel 
atively high value per pound of hides 
and tallow were points in their favor as 
items of trade. Imports were limited 
to small quantities of a wide variety of 
manufactured goods. Scanty popula 
tion, lack of basic raw materials, and 
legal restrictions against colonial manu- 
facturing were factors tending to re- 
strict industry in Los Angeles, and to 
make it a good market for manufactured 
gO ds of all kinds. 


WILMINGTON Is FOUNDED 


One of the many innovations result- 
ing from the discovery of gold in North 
ern California and the consequent influx 
of thousands of (Americans to California 
was the founding of Wilmington. — For 
some years in the early fifties General 
Phineas Banning operated a freight and 
stage line between Los Angeles and San 
Pedro. In 1857, however, Banning 
bought several hundred acres of land at 
the head of San Pedro Slough where he 
established a terminal about six miles 
closer to Los Angeles than the old facili- 


ties at San Pedro. This place, later 
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FIGURE 2.—Shipping at 
1892 


Redondo in about 
Deep water immediately off shore enabled 
big ships to reach an inexpensive pier. Cars of 
the Redondo Railroad are seen handling cargo 
on the wharf. In 1937 no trace of this port 
venture remains. (Courtesy Security-First Na 
tional Bank of Los Angeles. 


named Wilmington after Banning’s old 
home in Delaware, is said to have been 
the site of the largest of the 22 Indian 
Dur- 
ing the Civil War the Federal Govern- 
ment established 


villages in Southern California. 
Drumm Barracks at 
Wilmington with the result that for a 
time this new port dominated shipping 
in the Los Angeles region. 

The period from 1850 to 1875 wit- 
nessed many changes in the ocean trade 
conducted at San Pedro and Wilming- 
ton. Lumbering ox carts were replaced 
by dashing horse-drawn stage coaches 
which thundered in a cloud of dust 
across the plain from Wilmington to 
\ngeles. Shortly after the Civil 
\Var an attempt was made to use camels 


Los 


in the city-harbor and overland trades. 
California failed to 
understand the camel temperament, so 


mule skinners 
this unique experiment was short lived. 
\ railroad, the first in Southern Cali- 
fornia, was built in 1869 to connect Los 
\ngeles San 
Pedro. Later this line became a part of 


with and 


\Vilmington 
the Southern Pacific System (Figure 
1). Ga and even 
some steamers appeared in place of the 
small craft operated by Spanish and 
Yankee traders. 


irge sailing vessels 


This increasing size 
of ships encouraged a revival of activity 
at San Pedro, close to deep water, and in 
1871 prompted the Federal Government 


to undertake some jetty work—all previ- 
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ous channel improvement and terminal 
construction had been done at private 
expense. 

At the same time the direction and the 
nature of commerce also were drastically 
altered. San Francisco soon displaced 
Los Angeles as the metropolis of Cali- 
fornia, and the former city quickly be- 
came the chief market for Southern 
California products as well as the domi- 
The 
rapidity and significance of this shift in 
interest can be appreciated when it is re- 
membered that as early as 1855 San 


nant source of inbound goods. 


I'rancisco merchants had no less than 
four columns of advertising in a leading 
Los Angeles newspaper. 

Specialized agriculture, chiefly grain 
and grapes, developed slowly in the Los 
Angeles area as population increased. 
Cattle raising of course suffered a pro- 
portionate decline till shipments of hides 
and tallow became as insignificant as 
they formerly had been important. San 
Francisco and the northern mining cen- 
ters became good markets for wine, 
grain, fruits, and vegetables so_ brisk 
outbound 


trade in these 


was carried on. 


commodities 
Timber in the San 
Gabriel and San Bernardino Mountains 
had been adequate for the early needs of 
the Los Angeles region, but increased 
population and augmented demand for 
building material encouraged another 
coastwise trade. Lumber from the for- 
ests of Northern California was brought 
down in increasing volume until pres- 
ently it dominated the ocean trade of 
Wilmington and San Pedro. Cement 
from San Francisco also was in consid- 
erable demand by residents of Southern 
California. Soon after railroads were 
built coal became the second most impor- 
tant item of trade. Most of this neces- 
sary fuel came via San Francisco, al- 
though some was brought in direct from 
\ustralia. At that time no one dreamed 
that the Los Angeles basin had vast re- 
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sources of petroleum waiting discovery 
and utilization. 

THE RISE AND FALL OF SANTA 
MOonICcA 


Two factors (a) the emergence of 
San Francisco as the dominant factor of 
the ocean trade of Los Angeles, and (b) 
exorbitant freight rates charged by the 
Southern Pacific Railroad on the line 
between Los Angeles and its docks at 
San Pedro encouraged the development 
of ocean terminals on Santa Monica Bay 
(igure 1). 
Nevada 
Angeles to Santa Monica where he con- 
structed an 1800-foot pier. This ter- 
minal being some twenty miles closer to 
San Francisco than was San Pedro, in- 
tercepted much of 


In 1875 Senator Jones of 
built a 


railroad from Los 


the all-important 
Santa Monica also 
was substantially nearer Los Angeles 
than was San Pedro. While the route 
followed by the Santa Monica railroad 


coastwise business. 


was not quite so level as that from San 
Pedro to Los Angeles, it crossed no seri- 
ous topographic barriers and was entire 
ly satisfactory. 

Despite the advantages mentioned 
above Senator Jones was confronted 
with some serious handicaps of site and 
situation in his attempt to establish 
West- 
facing Santa Monica Bay, a shallow in- 
dentation the Santa Monica 
Mountains and the San Pedro Hills, is 
an even less desirable harbor than is 


Santa Monica as a great seaport. 


between 


Further 
more, because Santa Catalina Island is 


south-facing San Pedro Bay. 


too far away to give any protection, the 
coast at Santa Monica is directly ex- 
posed to onshore prevailing westerly 
winds. In addition to being a constant 
menace to ships at anchor and tied up at 
the pier these onshore westerly winds 
would have been a disadvantage in later 
years. Had Santa Monica monopolized 
the port business of Los \ngeles there 
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normally would be expected considerable 
industrial development both in the port 
district and between Santa Monica and 
the city. Inevitably, then, industries 
would have occupied territory immedi 
ately to the windward of downtown Los 
Angeles, and on the most desirable resi- 
dential land near that metropolis. Ter- 
ritory now occupied by the fine homes of 
the Wilshire district, Hollywood, Bev- 
erly Hills, Westwood, Brentwood, and 
Santa Monica would have been actual or 
Such an ar- 
rangement would have forced residences 
into the low ground south of Los An- 


potential factory sites. 


geles, near the river, causing a highly 
undesirable utilization of land in the 
metropolitan area. 

One single disadvantage of site prob- 
ably would have been enough to make 
the Senator’s dream impossible of reali- 
zation. Inthe vicinity of Santa Monica 
a vertical bluff more than 100 feet high 
skirts the shore a few 
the high tide line. 


feet inland from 
Clearly such a bar 
rier between water front and upland 
would make it exceedingly difficult to 
move freight from ship to shore. A 
pier such as that built in 1875 might have 
been adequate to serve the few ships and 
to handle the small quantity of cargo 
then available, but one cannot imagine a 
huge modern port with its complement 
of wharves, transit sheds, railroad yards, 
warehouses, shipyards, and industrial 
plants developing in the few feet be 
tween a sea cliff and the ocean. 

Strange as it seems, Santa Monica so 
prospered as a port that the monopoly of 
the Southern Pacific Railroad and its 
Rates 
fell and shipping at San Pedro and Wil- 
mington was seriously curtailed. 11- 
nally, after fighting a losing battle for a 


line to San Pedro was broken. 


time, the Southern Pacific Company was 
forced to purchase the Santa Monica 
railroad and pier. Before 1880 Santa 


Monica was abandoned as a port, the 
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long pier demolished, and San Pedro 
and the Southern Pacific again were 
dominant in the ocean trade of the Los 
Angeles area. 


THE REDONDO VENTURE 


In 1880 the San Pedro-Wilmington 
port district, freed from devastating 
competition at Santa Monica, estab- 
lished a new all-time record when 359 
ships handled 102,105 tons of cargo. 
»y 1888 a total of 1,092 ships entered 
this railroad dominated port to load or 
discharge 517,740 tons of merchandise 

a record not to be surpassed for the 


next 15 years. During this same year, 





FIGURE 3. 


Port Los Angeles as it looked in 
about 1895. This view clearly shows the great 
Long Wharf, the Southern Pacific tracks along 
the beach, and the high bluff which prevented easy 
contact with the interior. A less desirable spot 
for the construction of a modern seaport hardly 
could be imagined. (Courtesy Security-First 
National Bank of Los Angeles.) 


1888, the Redondo Railway Company, 
encouraged by the success of the Santa 
built a 
gauge line from Los Angeles to Re- 


Monica experiment, narrow 
dondo where they constructed a wharf. 

Redondo is on the southern end of 
Santa Monica Bay with a roadstead 
harbor no better protected than that at 
Santa Monica. Except for a longer 
haul to Los Angeles, however, Redondo 
was ina more favorable spot for the de- 
velopment of an important seaport. At 
this point a remarkable submarine can- 
yon brings deep water close to the shore 
making it possible for large ships to 
reach a short and comparatively inex- 
pier without 
(igure 1). 


pensive much dredging 


Redondo also was fortu- 
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nate because it does not have the steep 
bluff characteristic of so 
along Santa Monica Bay. 


many miles 
easy grades 
and ample space for the expansion of 
port and urban forms were thus avail 
able. 

In common with other points on Santa 
Monica Bay, Redondo was in position 
to intercept trade from the north before 
it got to San Pedro. This advantage 
was capitalized so skillfully that by 1892 
the 250 Redondo 
handled 60 per cent of the general cargo, 


vessels calling at 
and a considerable volume of lumber as 
well (Figure 2). 

Pedro-Wilmington 


Business in the San 


area was reduced 


more than half, although because of 





FIGURE 4. 
about 1895. 
water front; across the channel are seen new 


Looking east from San Pedro in 
In the foreground is the San Pedro 


Terminal Island developments. Empty slips 
and vacant docks indicate the commercial stag 
nation caused by a shift of business to Port Los 
Angeles on Santa Monica Bay. (Courtesy Se 
curity-First National Bank of Los Angeles. 


Southern Pacific Railroad needs, prac 


tically none of the coal trade moved to 
Redondo. 


Port Los ANGELES 


Once again the Southern Pacific saw 
its port business stolen away by an up 
coast competitor. The troubles of this 
company were augmented further by the 
construction in 1892 of the Terminal 
Railroad from Los Angeles to Terminal 
(Rattlesnake) Island 


wharf was built. 


where a new 
The cargo handled 
by this new service within sight of the 
Southern old stronghold at 
San Pedro was the last blow. Mindful 


of the rival at 


Pacific’s 


SUCCESS of its former 
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the Southern Pacific 
Company resolved to tunnel the Santa 
Monica bluff and extend its tracks two 


Santa Monica, 


and one-half miles north to a place which 
it called Port Thus it 
would control the northernmost port of 


Los Angeles. 


the Los Angeles area, and so hoped to 
put both San Pedro and Redondo out of 
business (Figure 1). 

Port Los Angeles was no more pro 
tected than any of the Santa 
Monica ports and the characteristic 
bluff at that point was about 180 feet 
high, 


other 


Contact with the upland and the 
hy ith 


However, it gratified officials of the 


hinterland were unsatisfactory. 
railroad to know that no port would ap 
pear just upcoast, and that there was 
room along the narrow beach only for 
tracks of the Southern 
Content 


Pacific Com 


pany. with their monopoly 
and disregarding the inherently fatal 
handicaps of the natural environment, 
the Southern Pacific built a 4,300-foot 
pier at a cost of some $900,000 ( Figure 
3). As might be expected Port Los 
Angeles dominated the coal trade and 
vot a lion’s share of the general cargo 
Old San Pedro 
and Wilmington were reduced to only 
18.860 tons of cargo in 1895 although 
they still maintained their leadership in 
the trade 


business. established 


lumber (igure 4). Re 
dondo, of course, was put out of business 


in short order. 


THe Free TArBor Ficut 

\t last it appeared that the Southern 
Pacific Company with its completely 
owned and dominated Port Los Angeles 
had a death grip on the ocean trade of 
Los Angeles and vicinity. They had 
not given sufficient attention, however, 
to the iron will of an influential group of 
Los Angeles business men, headed by 
Stephen M. White, who felt sure that 
the best interests of Los Angeles and of 


the Pacific Southwest could be served 
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only by a free harbor open to all ships 
and to all railroads and other forms of 
land transportation. 

Ever since the first federal appropri- 
ation in 1871 for channel improvements 
in San Pedro Bay, Southern California 
interests had been working for Govern 
ment funds to build a huge breakwater 
at San Pedro. In this way it was pro- 
posed to make a large area of protected 
anchorage in what naturally was a vir 
tual 1896 the 


Southern Pacific ¢ company decided that 


roadstead. In = about 
it would be to its advantage to have the 
proposed breakwater built to protect the 
new pier at Port Los Angeles. Every 
one realized that such action would mean 
the virtual abandonment of San Pedro 
and Wilmington by shipping, the official 
recognition of Port Los Angeles for fur 
ther lederal appropriations, and the 
death knell of hopes for a free harbor 

The time had come to fight against 
the most powerful corporation in the 
West, or to 


make unconditional 


sur- 
render. Some prejudiced and timid 
souls favored the latter course. Fortu 


nately for Los Angeles, though, a group 
of citizens, chiefly represented by the 
new Chamber of Commerce and the Los 
\ngeles battled the 
with its own weapons. — lor three long 
years from 1896 to 1899 the free harbor 


Times, company 


fight raged on. Finally in 1899, after 


the environmental advantages of the 
San Pedro-Wilmington area had been 
recognized by three successive Boards of 
\rmy Engineers, the $3,100,000 San 
Pedro breakwater was started, the free 
harbor fight won, and the theatre of Los 
\ngeles’ ocean. track 
tablished. 


permanently es 


‘The 


great pier was torn down and today not 


Port Los Angeles was doomed 


one person in a thousand who passes a 
bath house and restaurant standing on a 
slight rocky promontory in the beach 
Monica 


near Santa realizes that he ts 
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looking at the last remnant of Port Los 
\ngeles. Land on top of the bluff pur- 
the 
now 1s 


railroad to imsure its 
called Huntington 


Palisades and is being subdivided for 


chased by 
monopoly 
residential purposes. Although Henry 
Huntington, wheel-horse of the South- 
ern Pacific, never would have admitted 
it, this property is infinitely better suited 
for fine homes than for commercial and 
industrial establishments. 


Los ANGELES BUILDS A PorRT 


\fter the victory of 1899 inland Los 
\ngeles looked forward to a bright fu- 
ture in ocean trade through the newly 
emancipated ports of San Pedro and 





FIGURE 5. 
the turn of the century. 
ocean trade was the prize sought by many nearby 


Downtown Los Angeles just before 
This is the city whose 


coastal towns. Within a few years Los Angeles 


extended its corporate limits more than 20 miles 
to tidewater where with municipal funds a great 
port was built. (Courtesy Security-First Na 
tional Bank of Los Angeles. 


Wilmington (Figure 5). Naturally 
enough, then, after a decade under the 
new arrangement Los Angeles interests 
were sorely disappointed to find that 
commerce instead of booming only had 
reached a little more than 1,000,000 tons 
: This 
largely was the result of antiquated and 
inadequate port facilities. 


a vear. unfortunate condition 
The Federal 
Government had built a breakwater and 
had and 


jetty building, but while the harbor was 


done considerable dredging 


being improved the port was deteriorat 
the 
Company, ogre that it was supposed to 
be, had built 


ing. lormerly Southern Pacifie 


and maintained terminal 


facilities suitable for current needs. 
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When this support was withdrawn, little 
San Pedro and Wilmington found that 
they could not provide the necessary mil- 
lions to build and maintain a modern 
seaport. 

Gradually it became increasingly clear 
that if Los Angeles were to enjoy the 
benefits of a satisfactory port, Los An- 
geles would have to pay for that port. 
Annexation of the port district appeared 


oe ix 
A recent view of the Port of Los Angeles. 
dredged from old Wilmington Lagoon, Rattlesnake Island, indicated by the row of houses and trees, 
has been vastly enlarged to become Terminal Island, and the breakwater stretching eastward from 


Point Fermin has facilitated extensive improvements in the Outer Harbor. 
the immediate foreground, San Pedro in the right middle distance, and Santa Catalina Island in the 


FIGURE 6. 


right background. 


to be the only way to accomplish this ex- 
pensive but necessary and inevitable ob- 
\lthough San Pedro and Wil 
mington had a normal reluctance to be 


jective. 


swallowed up by the metropolis, their 
sorry experience of the past decade and 
the hope of vastly increased importance 
made them agreeable to annexation. 
rom the human point of view every 


thing was settled but once again that 
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factor, dis- 
tance, proved a stumbling block. The 
southern boundary of Los Angeles was 
about 


elemental environmental 


15 miles north of the northern 
boundary of Wilmington. With typi- 
cal California ingenuity this difficulty 
was obviated by the establishment of a 
fantastic but entirely effective municipal 
pattern. A strip of land nearly 15 miles 
long and only one-half mile wide reach- 


- t ~ 
aay 





Ts 


The Inner Harbor in the foreground was 


Wilmington appears in 


Courtesy Los Angeles Board of Harbor Commissioners. ) 


ing to the northern boundary of Wil 
mington was made a part of the city of 
Los Angeles. The existence of this fa 
mous “shoestring” made possible in 
1909 the annexation of San Pedro and 
Wilmington, and Los Angeles at last be 
came a port city. 


Los 


\ngeles found itself at the coast but 


One final) problem remained. 


without control over any water front; 
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old terminals of the Southern Pacific 
Company were still privately owned, and 
all tide lands suitable for reclamation 
were owned by the State of California. 
For obvious reasons the Southern Pa 
cific was not disposed to sell out its San 
Pedro holdings, and Los Angeles’ rep 
resentation in the legislature was too 
small to get immediate satisfaction from 
the state. Choosing the lesser of two 
evils, the city of Los Angeles waged a 
two-year campaign with the State of 
California, and in 1911 title to all tide 
lands in the harbor district was won by 
the city. 
\cquisition of these hundreds of acres 
of tide land within the city limits finally 
made it possible for Los Angeles to as 
sume its rightful position in the commer 
cial world. During the past twenty-five 
years more than $60,000,000 have been 
spent by the city of Los \ngeles, and by 
Federal and private agencies to change 
the roadstead of San Pedro and the mud 
flats of 
Port of 


Wilmington into the modern 


los (Concomitant 


with this unprecedented port develop 


\ngeles. 


ment has come the emergence of Los 
\ngeles as the major population and in 
dustrial center of the West. The Port 
of Los Angeles long since has surpassed 
San Diego, Portland, and Seattle and 
now is challenging San Francisco Bay 
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los ANGELES 


wn 
w 
w 


for maritime supremacy in the eastern 
Pacific. 


(CONCLUSION 


\s the gvrowing Port of Los Angeles 
requires more room for expansion it 
seems inevitable that the Long Beach 
section should become relatively more 
important, and that dredging projects in 
the sloughs northwest of Wilmington 
might be necessary to provide additional 
water front. This anticipated need for 
new terminals occasionally stirs the 
ghosts of long-dead harbor programs in 
other Within 


Redondo, 


communities. 
Santa 


recent 
Port 
Ballona, Newport, Huneme, and other 


years Monica, 
coastal cities near Los Angeles have ex- 
perienced renewed flurries of excite- 
lortu- 
nately for all concerned, these crusades 


ment about port development. 


for commercial revival have died quietly 
without undue waste of local or national 
funds. All available evidence indicates 
that San Pedro Bay ts firmly established 
as the theatre for the ocean trade of Los 
Angeles and the Southwest. 
Site and situation advantages of the 
present Port of Los Angeles, coupled 
with the huge investment in dredging 
and terminal facilities, make it impos- 


Pacific 


sible to visualize any subsequent shift 
of port functions. 
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N THE years immediately ahead 
more and more people with the 
pioneer spirit will seek this Terri- 

tory as a place for permanent homes.” 

This was the prediction of Daniel C. 

Roper, Secretary of Commerce, after a 

visit to 1934. Since that 

time many events have focused attention 


Alaska in 


on Alaska and various developments 
have taken place which tend to fulfill his 
forecast. Prominent among the events 
and developments are the government 
project to place some 1,000 persons on 
homesteads in the Matanuska Valley; 
the appropriation by Congress of $2,- 
225,000 for the rehabilitation of the 
Alaska railroad; the agitation for an 
army air base at Fairbanks; the inaugu- 
ration of between 
Alaska and continental United States on 


telephone service 
July 8, 1937; the increased production 
of gold; the exploitation of platinum; 
and the proposal that the federal govern- 
ment purchase the reindeer herds from 
private individuals in order to settle the 
dispute over the allocation of grazing 
grounds. These events are merely the 
items which attract the headline seeker 
but they do not give the picture of every- 
day life in the northern Territory. 


PIONEER DEVELOPMENT? 

In 1731, the explorer, 
Gwosdeff, discovered the Alaskan coast 
and in 1741, Vitus Bering, another Rus- 
sian explorer discovered the St. Elias 
region. 


Russian 


The first permanent trading 
post was made by the Russians on 
Kodiak Island in 1783. 
the Aleutian 


The natives of 
told the earliest 
Russian explorers of a great land to the 
eastward which they called ‘*Al-ak-shak”’ 
or “Al-ay-ek-sa.” 


Islands 


The early Russian 


maps show that this territory was called 
“Bolshaia Zeml’a”’ Russian 
‘Great Land.” When the Terri 
tory became a part of the United States 
the native name of Al-ay-ek-sa was cor 


which in 
means ° 


rupted to Alaska, thereby retaining the 
original meaning of “Great Land 

It was not until 1848 that the Amer 
icans took any cognizance of Alaska; in 


that year American whaling ships began 
In 1865, 
Mr. Robert Kennicott began the explora- 
tion of the Yukon Territory for the 
\Vestern Union Company. 


to operate in the Bering Sea. 


Two years 
later, through the efforts of the Secre- 
tary of State, Mr. William Henry 
Seward, the United States purchased 
Alaska from the sum of 
$7,200,000. ‘The first real migration of 
\merican citizens to Alaska began when 
gold was discovered in 1873 in south- 
eastern Alaska near Treadwell. 


Russia for 


From 
1896 to 1899 gold was discovered in the 
Yukon region, in the Tanana Valley, and 
near Nome. [rom that time on Alaska 
has created its share of the news and a 
sporadic interest. 


LOCATION AND SIZE 


-~s 


to71° 25 


58’ west 


Alaska extends from the 51 
north latitude and from 129 
longitude to 172° 22’ east longitude. 
Thus it spreads from the western to the 
eastern hemisphere. The area is 590,- 
884 square miles or equal to one-fifth 
that of the land 
United States. 
8,000 miles exclusive of the many is 
lands ; 


mass of continental 


The coast line is over 


if the islands are included then 
the coast line increases to more than 
26,000 miles. The 8,000 mile coast line 
is greater than that of the Atlantic coast 
of the United States. 
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With this enormous size it is apparent 
that Alaska has a variety of climates and 
landforms, with corresponding changes 
in flora, and a variety of resources. 
With these variations it is possible to 
divide Alaska into six geographical re- 
gions. The regional map (Figure 1) 
They are (1) 
Ketchikan-Sitka region, (2) St. Elias- 
Matanuska region, (3) Aleutian 


shows the six regions. 


and 
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Pribilof Islands region, (4) Yukon and 
Watersheds, (5) Seward 
Peninsula, and (6) Arctic Watersheds. 


Kuskokwim 


KETCHIKAN-SITKA REGION 
The Ketchikan-Sitka region consists 
of mainland beginning at the Canadian 
boundary, and the many islands in Alex- 
ander Archipelago, a region best known 
to the summer tourists. 


REGIONS OF ALASKA. 


CANADA 











z KE TCHIKAN- SITKA 


i 
oN ST. ELIAS- MATANUSKA 


WU 1S. 


FIGURE 1. 





The geographic regions into which an area may be divided best lend themselves most 


satisfactorily to the distinctive grouping of facts concerning the area, and to the most satisfactory 
interpretation of its attributes and their relationships. 
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Figure 2.—Tree growth of Southeastern 
Alaska extends to the edge of the water. Fre 
quently trees are in the water during high tides. 
Patches of snow may be found in protected places 
until early summer 


famous 
“Tnland 


The region lies along the 
the 
\ system of islands paral 


steamer route known as 
Passage.” 
leling the mainland give shelter from the 
main ocean; except for a few compara- 
tively short exposed sections, this “In 
land Passage” is as land-locked as a ca 


nal. With mountains rising from the 


“ee 


~= 


FIGURE 3. 


many such communities in the region. 


One of the many coves and bays in the Ketchikan-Sitka Region. 
in many localities such as is indicated in the foreground. 





(SEOGRAPH\ 


with its 
windings and “narrows” and labyrinths 


water's edge on either side, 
of islands, the ocean lane, marked by 
lighthouses, beacons, and buoys, might 
easily be mistaken for a large river. 
There are but two other such passages in 
the world. One is along the Norwegian 


coast and the other parallels Chile. 
Many travellers who have seen all three 
of these routes have declared that the 
Alaskan “Inland Passage” is the most 
beautiful. 

Industrially it 1s the most highly de 
veloped part of Alaska. This region 
has about one-third of the entire popula 
tion of the Territory, and most of the 
larger towns (Table 1); they include 
Ketchikan, Wrangell, Petersburg, Ju 
neau, and Sitka. In addition there are 
many smaller fishing communities and 


Indian villages. 





Karst topography is 
rhe Indian village on the coast is typical of 


Courtesy of Howard A. Coombs.) 
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Figure 4.—The town of Metlakatla, 


rABLE |] 


Por ATION OF 
1880 
1890 
1900 
1910 
1920 


1930 9 


ALASKAN TowNs oF Over 1,000 PorpuLation (1930) 


Juneau +04 
Ketchikan 79 
Anchorage 77 
Fairbanks LO] 
Petersburs 

Nome 


Sith 


The modifying influence of the Pacifie 
Ocean is shown by the comparatively 
mild temperatures that prevail (‘Table 
+. 


are the rule, and the mean annual range 


Warm winters and cool summers 
in temperature at Ketchikan is 28 de 
grees, at Sitka 23 degrees. If these 
temperatures are compared with tem- 
peratures on the east coast at the same 
latitude the oceanic influence becomes 
apparent. 

Asis shown by Table II] the precipita 
tion is extremely heavy—at Sitka &4 
inches and at Ketchikan 158 inches. 
No part of continental United States at 
sea level receives as much precipitation 
asis shown forthisarea. The influence 
of the high mountain background is 
shown by comparing the precipitation 
at Ketchikan and Sitka. The heaviest 
rainfall comes in the months of August 
to November. 

The entire region is more or less 
‘This resource 1s com 
While a large 


portion of the timber is suitable tor 


densely forested. 


paratively undeveloped. 


Annette Island. 
building in the community while many of the homes may be mere shacks. 


“anid 0S 
The church may be the best and foremost 


Courtesy of H. A. Coombs. 


lumber most of it is best adapted to the 
\WV ood pulp 


and paper can readily become one of the 


manufacture of wood pulp. 


great industries of the region. Many 
minerals have been found here but 


at the present time only quartz gold, 
copper, and gypsum are mined to any 
extent. 

lishing dominates all other activities. 
The coastal waters abound in salmon, 
halibut, herring, and cod and many mil- 
lions of dollars have been invested in 
this industry. 

lox farming is another industry 
which assumes increasing proportions 
each year. ‘The numerous islands are 


admirably adapted for this enterprise. 


Str. ELrAs-MATANUSKA REGION 


Glaciers, high mountains, and Ma- 
tanuska Valley—the impression of all 


\laska held by those who do not know 





FIGURE 5, 


View along Ketchikan’s water- 
front. The fishing boats and the smoke stack of 
the lumber mill indicate Ketchikan’s leading in 
dustries. 
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FIGURE 6. 
edge; pieces of ice break off in the water and be 
come a menace to navigation for small craft near 


Many glaciers extend to the water's 


shore. Brady Glacier. 


Alaska—are the characteristics of the 
St. Elias-Matanuska region. ‘These 


characteristics and the economic activi 
ties differentiate this region from the 
Ketchikan-Sitka region. 


PABL 


( 


EK 


MEAN MONTHLY 


NO. 
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The mean monthly temperatures for 
Valdez (Table II) are below freezing 
for five months and the mean annual 
range is 36 degrees. The annual pre- 
cipitation is considerably less than in the 
Ketchikan-Sitka region since the winds 
are from the dry interior rather than 
from the Pacific Ocean. The annual 
precipitation at Yakutat must be com- 
pared with Ketchikan both have 
in the background. ‘The 
backgrounds at Sitka and Valdez are 
similar. rainfall comes 
from June to September ; a great deal of 
At 


Prince William Sound the average an- 


as 


mountains 
The heaviest 
snow falls over the entire region. 
nual snowfall is 369 inches and much 


The 


yearly variation in snowfall is great. 


greater over Malaspina Glacier. 
The first appreciable snow at sea level 


I] 


TEMPERATURES * 


Fahrenheit scale 

Jan Feb Var lpr. Ma June July Liu Sept Oct. Vo Dew 
Ketchikan 29.1 34.0 36.0 7 $7.7 Rae) Sth Sink -Sace @S.2 38.0 33.3 
Sitka 31 34.1 36.5 H.S €6:6 $2.5 S548 S35 3.7 45.8 38.2 35.4 
Vakutat a7ee 30.5 29.4 vie Se ae 50.0 52.8 52.6 46.2% ance 33.7 28.9 
Valdez 17.5 waa 24.7 33.9 i;3 Si] 53.6 5 ? 45.9 3 3 Pe 19.5 
Kodiak 28.7 31.1 33.6 36.1 S.2 30.2 S418 34.3 BS 41 34.6 30.3 
Dutch Harbor 13.7 13.2 22.0 26:6 41.5: 33.4% 3S 54.5 46.6 35.4 23.5 13.2 

Tanana 15.8 $.5 6.0 23.9 44.1 S7.3° 36.9 53.3 4:0 22.90 1.9 11 
Eagle 15.6 3.9 27.2 44.7 56.0 59.2 52.9 41.9 23.9 1.7 44:2 
Nome 0.8 Jee 8.4 16.9 34.7 $5.0 50.5 8 @i.e sect 14.7 aoe 
Barrow 19.9 13.0 10.1 l 21 35.3 40.9 38.5 32.1 16.3 0.3 15.4 

* Based on United States Weather Bureau Reports. 
TABLE NO. III 
MEAN MONTHLY PRECIPITATIO 
In inches) 

Jan. Feb Var Apr. Ma June Jul Lug Sept. Oct. Vo Dec 

Ketchikan 13.0 11.4 be 11.5 3 6.3 9.2 $n 13.0 22.4 21.6 15.6 
Sitka 6 6.5 5.6 5.5 4.1 3.4 con has 10.1 ee 9.5 8.9 
Yakutat 10.5 9.4 8 6.3 6.5 3.8 6 ha;@ Baca “Boca 13.4 12.4 
Valdez 3.7 a8 3.1 Sak ) 1.9 2.9 5.5 8.1 6.1 3.6 6.4 
Kodiak 4.8 4.8 3.9 3.9 5 4 3.4 5.4 5.6 Sua 5.8 6.4 
Dutch Harbor 5.5 oa% 5.1 3.4 o.1 2.9 2.4 es 5.9 9.1 6.9 7.1 
Tanana 0.7 0.8 0.6 0.2 0.9 0.9 2 non 1.4 1.0 0.7 0.7 
Fort Yukon 06 6.6 65 0.5 0.3 0.9 0.7 0.7 0.3 0.9 0.4 0.5 
Nome 0.9 0.9 0.9 0.6 0.9 ve 7 2.8 ».3 1.4 0.9 Bea 
Barrow. 0.1 0.4 0 0.3 0.3 0.3 0.9 0.9 0.5 0.7 0.3 0.4 


* Data from United States Weather Bureau Reports. 
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occurs generally the middle of October 
and the last comes about 
May. 


is greatly extended and at some eleva- 


the first of 
At higher elevations that period 


tions snow may fall every month in the 
year. 

The most distinctive as well as most 
picturesque feature of the region 1s its 
glaciers of which there are perhaps hun 
dreds. Many of these glaciers are as 
yet unnamed. Some, as the Malaspina, 


reach to tidewater and thrust an arm into 


se _s 


FIGURE 7, 
field is seen in the background 


Courtesy of R 


the sea. ‘This glacier and several others 
can be seen from the steamers and the 
captains of ships carrying tourists usu 
ally run their ships near to the glaciers 
and then blow several sharp blasts of 
their whistle. ‘The reverberations are 
sufficient to dislodge tons of ice which 


Most of 
the glaciers are of the Alpine type but 


crash and roar into the sea. 


the Piedmont type is also represented. 
This entire region 1s mountainous 
with intervening valleys. Peaks of 
3,000 feet are commonplace and many 
have elevations of from 5,000 to 10,000 


feet; Mt. McKinley with an elevation 


Valley glaciers are common throughout the St 
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of 20,300 feet is the highest peak in 
North America. 

The Copper and the Sushitna rivers 
drain this region. Because of the steep 
gradient they cannot be used for naviga- 
tion but are excellent for hydroelectric 
purposes. The great amount of debris 
carried in the streams is deposited on the 
deltas at their mouths. 

The slopes of the mountains, where 
glaciers are not present, are covered with 
forests to an elevation of from 1,000 to 





Elias- Matanuska Region. The snow- 


Henning 


3.000 The 


found are spruce, hemlock, and cedar. 


feet. most common trees 
In the early summer of 1935, two hun 


the 
drought area of Michigan, Minnesota, 


dred and eight families from 
and Wisconsin, arrived by the army 
transport St. Mihiel 
worldly possessions to begin life in the 


Matanuska Valley. 


seventeen 


with all their 
One hundred and 
had already 
taken up farms in this valley. Ma- 
tanuska Valley is part of the drainage 


homesteaders 


basin of the swift, unnavigable Ma 


tanuska River which flows into Cook 


Inlet. 
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FiGuURE 8.—Hayfield near Matanuska Valley. 
The shape and size of fields are determined by 
the mountains. The grass was over three feet 
and makes excellent forage. 





The 


tained an experiment station in the val- 


federal government has main- 
ley for some years and as a result of the 
work done by the station has determined 
that the valley is especially productive. 
Knee deep grass makes excellent grazing 
grounds for cattle, and some grains and 
all root thrive. The world’s 
largest potatoes with a yield of 400 
bushels to the acre, peas eight feet tall 
with six-inch pods producing thirty 


crops 


bushels to the acre, and rhubarb as thick 
as a baseball bat are but examples of 
The hills afford 
excellent hunting and the streams good 
fishing. 


what can be grown. 


The game gives variety to th 
diet. 

Even though nature 1s prolific in the 
valley more is needed than the conver- 
sion of the wilderness into homesteads. 
The farmers can produce all the food 
they need, but, unless something is done, 
there will be no market for their surplus 
production. facilities 
are few, and freight rates are high. It 


Transportation 


is difficult to get surpluses to the coast 
and freight rates on the ships are almost 
prohibitive. Only if the farmers are 
content to be pioneers for some years to 
come instead of farmers selling their 
surpluses will the Matanuska experiment 
be successful. 

Many minerals are mined throughout 
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the region and the mineral resources ar 


similar to the Ketchikan-Sitka region. 


\LEUTIAN-PRIBILOF ISLANDS REGION 


The Aleutian Islands stretch as a long, 
hbow-shaped chain of seventy treeless 1s- 
1.000 
Nearer and Rat 
are in the eastern hemisphere. 
Shrouded in fogs much of the time, the 


lands for a distance of miles. 
Two groups of them 


Islands 


Aleutian Islands have remained one of 
the United States’ mysterious posses- 
sions. Since they were acquired from 
the Russians there has been little interest 
in this isolated property and practically 
no occupation. Not more than twenty 
of these islands are inhabited. The fact 
that the Great Circle shipping lanes from 
the north Pacific ports to the Orient pass 
only a short distance below the archi- 
pelago has given the islands an unen- 
viable, but well deserved reputation. 
Many ships have been lost among their 
treacherous channels. Along the entire 
archipelago from Dutch Harbor to Attu 


there are no navigational aids. More 
over, the only charts available are inade- 
quate and unreliable. The Hydro 


vraphic Office of the United States Navy 
Department has begun work to correct 
this situation. 

An the knowledge of 
aerological conditions throughout the 


increase 1n 


75,000 square miles in which the archi- 
pelago is situated is believed to be un 
usually important to the meteorologists. 
Cyclonic storms which move across Can 
ada and the United States are said to 
have their origin in this area, and mete 
orologists have dubbed it a “‘weather 
factory.” 

The mean annual range in tempera 
ture is between 30 and 40 degrees with 
the highest temperature of 55 in July 
(Table Il). Freezing temperatures 
rarely occur in June, August, and Sep- 
tember and have not been recorded in 


July. The mean annual precipitation is 





REGIONS AND RESOURCES OI! 


about 60 inches with the greatest amount 
coming in the fall and winter months 
(Table IIT). 

The mineral resources are largely un- 
explored and undeveloped. The fish- 
eries Of the Bering Sea, particularly 
Bristol Bay, constitute the most valuable 
resource. Many millions of dollars are 
invested in the salmon industry and a 
large portion of the world’s supply of 
fur-seal pelts come from the Pribilof 
Islands. A whaling station 
with a large output of oil and other 
whale products is in operation on Akutan 
Island. 


modern 


Some of the islands are used to 
raise foxes but because of the low prices 
the last few years this industry is de 
clining. 

In 1910 the United States, England, 
Russia, and Japan entered into an agree- 
When the 
Russians were first exploiting the seal 
the herd was estimated to have numbered 
between two 


ment to stop pelagic sealing. 


three millions. In 
1910, the herd had been reduced to 130,- 
OOO and faced extinction. 


and 


Under pro- 
tection the fur seal herds have shown 
larger and larger increases; at the pres- 
ent rate of growth the two million figure 
( Accord- 


ing toa conversation in 1931 with Henry 


will soon be attained again. 


O'Malley, then Commissioner of the 
l'nited States 
Only the 


Bureau of I isheries. ) 


killed. 


every male seal has a “harem” of from 


surplus males are 
forty to seventy females and the males 
are killed in order to check fighting in 
the herd. 
divided 


The pre ceeds of the sale are 
among the signatories; the 
United States divides thirty per cent of 
the profits among the other countries. 


YUKON AND KUSKOKWIM 
\WATERSHEDS 
The region of the Yukon and Kus- 
kokwim Watersheds the 
\laska Range and the Endicott Range 
of mountains and the 


lies between 


extends from 
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\laska-Canadian boundary to the Bering 
Sea; the Seward Peninsula is excluded. 
Between these two ranges of mountains 
are the drainage basins of the Yukon 
and its tributaries and the Kuskokwim. 
lowing ina generally westerly direction 
both of these rivers empty into the Ber- 
ing Sea. The Bering Sea is very shal- 
low and is the continuation of the Pacific 
Ocean north of the Aleutian Islands. 
The Yukon River with its tributaries 
is the fifth largest river in North Amer- 
ica and drains an area of 330,000 square 
miles, over half of which is in Canada. 
The delta and the coastal lowlands of the 
Yukon extend inland some one hundred 
The relief of the country 
through which the river flows is ex- 


mules. 


FIGURE 9 
and Dutch Harbor are the two important towns 
in the Aleutian-Pribilof Islands Region. 


The town of Unalaska. 


Unalaska 
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FIGURE 10 
the foreground, patrols the entire region, during 


The Coast Guard ship, shown in 


the summer months, from Dutch Harbor to 
Point Barrow They serve as medical aid, court, 
and all other needs to the natives. The treeless 
mountains, in background, are found throughout 
the region. Town of Unalaska 


The chief tributaries of 
the the 
The Kuskokwim rises in the 


tremely great. 
the 
Koyukuk. 


Yukon are Tanana and 


glaciers of southern Alaska. Through- 
out the entire length of the system its 
tributaries interlock with the tributaries 
of the Yukon. 
only fifteen miles from the Yukon from 


\t one point the river 1s 


which it is separated by a portage dotted 
with numerous lakes and sloughs. 

The Yukon-Kuskokwim region has a 
decidedly continental climate, character 
ized by extremes in temperatures be- 
tween summer and winter and by light 


precipitation. lor the two stations rep 


resenting this region—VTanana = and 
Kagle (Table I1)—the mean annual 
temperature range is 74 degrees. The 


mean monthly temperature for January 
is 15 degrees below and for July it 1s 
59 degrees above zero. Some precipita 

the year; at 
Tanana the months of July and August 


tion occurs throughout 
receive the greatest amount of precip 
tation (Table Ill). Approximately 
twenty-five per cent of the precipitation 
occurs in the form of snow. Snow can 
be expected from October to March and 
in some years the snow comes in Septem 
ber and into the months of April. 

Trees are common throughout the re 
gion up to elevations of about 3,000 feet ; 
the most common varieties are spruce, 
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Lhe 


trees are not so large as those found in 


poplar, white birch, and aspen. 


the Ketchikan-Sitka region; they are 
largest and most numerous around the 
watercourses. 

The discovery of gold in this region 
changed the popular expression “Sew 
ard’s Folly” to “Gold in Alaska.” The 
United States Geological Survey, .\laska 
Division, reports that the mineral wealth 
of this region is vast and that a great 
deal of ore has not been discovered as 
vet. Future surveys are expected to re- 
veal more minerals in areas as yet not 
worked. (Conversation with Dr. Phil 
lip Smith, Chief of the Alaska Division, 
United States 


Coal, copper, gold and platinum are be 


Geological Survey. ) 
ing worked at the present time. 
\griculture has been developed in the 
Tanana Valley near Fairbanks. Oats 
and barley are grown successfully and 
in some years good yields of winter 
wheat are produced ; the success of win 
ter wheat depends upon the amount of 
snow and the amount of freezing and 
thawing. Potatoes, beets, cabbage, 
onions, rhubarb, spinach, and a few 
other vegetables are grown with excel 
lent 


returns. The longer day in the 


summer months offsets the shorter 


growing season. 
The government railroad from Sew 
ard to Fairbanks has given a great im 





oe tres 
se 
FIGURE 11 


bull seals with their harem and pups congregate 


Pribilof Islands. The 


Seals on 


in groups. (Curtis Photo.) 
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petus to the development of the region. 
The railroad is 466 miles long and makes 
commercial development and working of 
much low grade minerals possible which 
otherwise would not pay. 


SEWARD PENINSULA 
The Seward Peninsula region differs 
from the Yukon-Kuskokwim region in 
that the temperature 
lacking and agriculture is not possible. 


extremes in are 
The temperature range is 50 degrees 
(Table IT) 


is frost 


; July is the only month that 
free. The winds are prevail 
ingly from the north and consequently 
there 1s little precipitation (‘Table IIT) 
even though the peninsula is surrounded 
by water. Snowfall brings about 30 
per cent of the total precipitation; the 
months from May to October are free 
from snow. The Bering Sea is noted 
for its stormy weather especially in the 
fall and winter; because of the shallow 
ness of the Sea, storms cause a great 
The last 
ships leave the region in October and do 
not appear until June. 


deal of damage to shipping. 


Placer gold mining is the most impor 
North of 


Teller tin was mined during the war and 


tant activity in the region. 


then activities ceased until a few years 
ago; now comparatively small amounts 
are mined. It is gold that has given this 
region its importance and large amounts 
are taken out each year. 

Reindeer activity is carried on exten 
sively. The industry began in 1892 
with the importation of animals from 
Siberia by the United States Bureau of 
Education for the purpose of providing 
the natives with subsistence. 
dustry has spread to other parts ot 


Alaska but 


The in 
Seward Peninsula remains 
The 


region is carpeted with reindeer moss 


the chief center of the activity. 


which affords a food supply for the rein 
deer throughout the year even when 


there is considerable snow The esti 
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mate made in the spring of 1937 by the 
Commissioner of Reindeer places the 
\laska at 594.,- 


O00; the largest number are on Seward 


number of reindeer in 


Peninsula. 
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FIGURE 12. 
parts of the Aleutian Islands 


Fox 


farms are found in 


many 


\ROTL 

The 
polar climate with long continuous cold 
winters and cool summers. 


WATERSHED REGION 


\rctic Watershed region has a 


The mean 
temperature for January 1s 20 degrees 
helow zero and for July is +1 above. 
During the months from May to July 
there is continuous daylight but the rays 
of the sun fall with so much slant that 
their heating power 1s greatly reduced. 
l'reezing 


temperatures occur 


month in the year. 


every 
The mean annual 


precipitation is less than six inches 








344 
(Table II1); 


duces the capacity of the atmosphere to 


the coldness of the air re- 
hold moisture. The heaviest precipita 
tion is in July and August. The snow 
driven by high winds packs into ex- 
Snow which falls 
in the winter months will not melt until 
the latter part of May and snow may fall 


tremely solid drifts. 


every month in the year. 

The only ships that come along this 
coast are the Government Coast Guard 
ships and the schooner, C. S. //olmes, 

The C. S. Holmes 
merchandise with the 
Navi 
gation is confined to the months from 
July to early 
of 


a private ship. 
trades general 
natives for their furs and ivory. 
October. The movements 
the ice packs which in turn are 
controlled by the direction of the winds 
determine where and when ships can 
navigate. Many ships have been caught 
in the ice pack and because of the ice 
had to be abandoned. 


pressure have 


a7 


, bey ; 
View of Nome during the first months of the gold rush. 
along the Nome River and the coast 


FIGURE 13 


<_* 
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Usually there is no loss of life with the 
loss of the ship. 

The only activities engaged in by thi 
natives are the trapping of land animals 
and the killing of aquatic life. Because 


of the crust of snow and ice, reindeer 
herding has not been successful in this 
region. ‘The crust on the snow injures 
the hoofs and legs of the animals as they 
paw for the moss under the snow. 

‘This region is the most unexplored 


and unknown region of all Alaska. 


SUMMARY OF ALASKAN RESOURCES 


Raw furs were the first of the natural 
resources Of Russian America to be ex 
ploited by the The 
granted the first charter to the Russian 
\merican Company in 1799 ; this charter 


Russians. ("zar 


granted the company a monopoly of the 
fur trade in Bolshaia Zeml’a (Alaska ) 
and also the supreme control of its civil 


government. The Russians, during 


SPP 
>a? en's 

‘ >» vy ’ 
ee 





The tent village stretched 
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EXPORTS FROM ALASKA 
In tl f doll 
Prior t 
1932* 103 1933 1034 1935 1936 

Canned Salm $799,129 $21,715 $28,376 $38,745 $36,881 $25,705 
All Other Fish and Fish Pr 108,282 $313 3750 3.71 4,508 6,000 
Copper Ore 13,964 550 1 Q 3 3,310 
Furs and Skir 117,818 1,770 1,646 894 322 » 264 
Gold 398.659 10,209 9 701 16,007 14.301 16,138 
Silver 11,994 66 100 157 53 288 
Miscellaneous 41,871 5,621 » O85 1,820 » 002 2,216 
Grand T il $1,691,717 $46,286 $40,087 $56,762 $60,072 $55,925 

* Beginning w 1868 f 1880 for minerals and 1868 for f 
their entire occupation confined their quartz veins in Alaska have produced 


activities entirely to hunting sea otter 
and fur seal along the coasts and barter 
ing for furs of land animals with the 
natives. The Russian American Com 
pany used many convicts from Siberia; 
the Russian government made no effort 
to colonize the Territory with free set 
tlers or to develop its other natural re 
sources. Intensive hunting reduced the 
easy profits and then the Russian govern 
ment concluded that the country was 
otherwise worthless and was anxious to 
sell 

1867. 


The purchase was concluded in 


In 1870, through the efforts of a Bal 
timore merchant, the Alaska Commer 
the first 
from the United States Government of 


cial Company secured lease 
the fur seal islands for a term of twenty 
renewed in 1890 
’ By 1910, at 
the expiration of the second lease, the 


years; the lease was 


for another twenty vears. 


government, through the Department of 
the fur 
a government monopoly. 


(Commerce, entered into seal 
business as 
This has been continued since in com 
pliance with the international agreement 
with Canada, Russia, and Japan. 

The following data show the value of 
furs exported from Alaska since 1868: 


1 19 


914.00 

% 1 SOOO) 
19 1.646, 500.00 
934 94. 883.00 
) oo 

Af od. 467.0 


\laska vold production began in 1880 
in the placer gold fields near Juneau 


rom that time, placer gravels and 


Oo 
> 


steadily, Gold, coal, e ypper, and other 
minerals make Alaska the most promis- 
mineral 


United States 


Ing 


region belonging to the 
\ll grades of coal are found widely 


scattered over the ‘Territory andl espe 
the \rctic Watershed region 


as 
v7 Ste 
~ 
© 


cially in 





Figure 14 
live in small villages scattered along the coast of 
the rivers and Bering Sea 
nent residences of many of the Eskimos. 


Eskimos of Seward Peninsula 


The tents are perma 
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and along the line of the Alaska Rail- 
road. ‘They are not worked to any ex 
tent because of the lack of a nearby mar 
ket and the coal leasing system imposed 
by the federal government. The cop- 
per fields resumed operations in June, 
1935, after a shut down of three years. 
About April first, 1937, the company 
announced that it would not continue 
operations after 1937 because the high 
grade ore was being depleted and that 
the lower grades could not be worked 
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The Alaska fisheries, however, show 
the largest production of all of the Ter 
ritory’s resources. Immediately after 
the purchase of the Territory, the salm 
on fishermen from the Columbia River 
constructed canneries on the coasts of 
\laska. In 20 years’ time the value of 
the Alaskan salmon catch exceeded 
$1,000,000 per year and in 1918, 50 
years after the canneries had started op 
erations, the value had reached $50, 
OOO,000 per annum. 





FiGuRE 15. 


because of the low price for copper and 
the distance to the smelters at Tacoma, 
Washington, and in California. 

The total mineral production from 
1860 to 1935 is shown in the following 
table: 


1860 to 1931 $641, , ONE 


1932 
1 


) 
) 

1934 
; 


The proportion of each of the vari 
ous minerals from 1880 to 1935 is as 


follows: 
Gold f 9 


Copper ° 
Silver 


Tundra of the Seward Peninsula 


The following data show the total 
value of the Alaska fisheries production 
from 1868 to 1936, inclusive : 


1¢ 


9 
) 
9 126.588 
) 
) 
) 


\ summary of all exports from 
\laska is shown on page 345. 

In comparison with other Territories 
and possessions owned by the United 
States no other area acquired has yielded 
or is yielding such prompt and propor 
tionately large returns and profits as 


Alaska. 





MUNICIPAL WATER SUPPLIES OF NEW ENGLAND 


Carol Y. 


ATER supplies in New Eng- 
land appear so abundant that 
a casual observer does not see 
how many pre yblems worthy of geo- 
Very little 
investigation, however, reveals numer- 
important 


graphic study are present. 


ous relationships between 
physical characteristics or human occu- 
of the utilization of 


The following article, largely 


pance land and 
water. 
by means of selected examples, presents 
a survey of water problems met by grow- 
ing cities and towns of the six states. 
The writer wishes to acknowledge in- 
debtedness to Mr. Leon A. Goodale, 
Water Commissioner of Worcester, 
Massachusetts, and other water commis- 
sioners throughout New England, for 
their kind consideration and willingness 
to give information upon matters treated 
herein. She wishes also to thank Dr. 
W. Elmer Ekblaw of Clark University, 
who suggested and encouraged the work. 

Water is the most important thing in 
the world. Men die of thirst without 
it, and plants and animals upon which 
The nation 
has been forced to realize the tragedy of 


they depend also perish. 


lack of water during the last few years 
in the drought-stricken semi-arid west- 
ern plains. Eyes have turned westward 
not only to the great irrigation projects 
in which water has given life, but also to 
the parched, dust-enveloped expanses 
where lack of water has brought destruc- 
tion to former grazing and wheat land, 
temporarily but disastrously become 
desert. 

Eastern United States, with moderate 
to abundant rain, has less to fear from 
drought than has the West. Emerald 
hills and sparkling lakes bespeak a plenty 
seldom challenged by long weeks or 


Mason 


months of dryness. 
West, 


for 


Yet in East as well 


as men must have for 


cit ies, 


water 
industries, for 


power, for navigation, for recreation; 


crops, for 
and adequacy of supply may be a critical 
matter. Without water, or without as 
large a supply as needed for their activi- 
ties, all suffer, and only by planning for 
the future can they be sure of enough to 
tide over years of scarcity. 

New England has a bountiful supply 
of water. While presence or absence of 
a copious supply led men to alter their 
plans for settlement or development in 
some cases, any restriction imposed by 
No 


city or town has felt expansion impos- 


scarcity has been extremely local. 


sible because of inadequate water, no 
farmer has had to give up farming as 
a result of long-continued drought. 
Whatever the occupation selected, man 
has been able to carry it out so far as 
water supply has been concerned. 

The total quantity of water in New 
england is enough to supply many more 
people than are living within the boun- 
daries of the six states today. A statis- 
tically insignificant part of the forested 
watersheds is now used as a source of 
municipal water supply, and whereas be- 
tween eight and nine million people dwell 
in the region, more than 200 million 
could probably live upon the total quan- 
tity of water there available, were water 
the only requisite. Yet the problem of 
getting adequate pure water to cities and 
towns is a serious one, and millions of 
dollars have been spent and are being 
spent for great reservoirs. 

What are New England’s problems of 
water supply? What part have climate, 
relief, re logy, glaciology, had in man’s 
selection and utilization of particular 
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sources, and in his need for providing 


‘To what extent 
have urbanization, industrialization and 


great storage basins? 


development of recreation, themselves 
closely related to the physical nature of 
New 
water supplies or alter his methods of 
procuring water? 


England, led man to seek new 


and related 
matters have long been of vital impor 


‘These 


tance. 





FIGURE 1, 
bury Watershed, Metropolitan Water District of 
Quality 


Small storage reservoir on the Sud 


Boston of the water is not so good as 


that of larger, newer reservoirs. 


LIIistory 


\When settlers first came to New Eng- 
land potable water was one of the first 
hillside 
springs caused Governor Winthrop to 
choose for his settlement the site of Bos 
rather than 


considerations. Presence of 


ton (Charlestown. 


Karly 
histories and contemporary accounts of 
colonial conditions mention water sup 
ply again and again as of primary 1m 
portance. Coarse glacial drift, particu 
larly stratified deposits of the Boston 
Basin, yielded abundant water to shal 
the chief 
source of supply for many early towns, 


low dug wells, which were 
while springs were numerous and de 


Nu 


merous glacial lakes furnished adequate 


pendable as supplies for others. 


water for larger agglomerations at a 
somewhat later time. 
\s population expanded new supplies 


came Into use not only because of more 
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consumers, nor even entirely because of 
pollution by sewage and later industrial 
wastes, important as those were. In 
addition to such factors, increased con 
sumption per capita added a greater and 
vreater need. With development of 
municipal distributing systems and con 
sequent availability of cheap supplies, 
standards of cleanliness and records of 
health began steadily to improve, be 
cause it was possible to secure pure 
drinking water and abundant water for 
washing. Average daily consumption 
in the household became far more than 
it could possibly be when every bucket 
ful was drawn from the well or carried 
fromthe town pump. Greater develop- 
ment of industry has also increased 
the use of water in cities which supply 
factories from the municipal system. 
When this greater per capita consump 
tion is multiplied by the large growth of 
population, an enormous increase in total 
requisite supply results. Sources in and 
near urban centers became increasingly 
polluted, making it necessary to abandon 
both ground and surface supplies and to 
bring pure water from distant uninhab 
ited highlands or else to erect expensive 
plants for purification. 


ISX PANSION 


Boston's first distant 


Jamaica Pond, 15 miles away, from 


Source Was 
which bored pine logs brought Water as 
carly as 1795. Wells were still greatly 
used, however, and it was not until 1848 
that the entire city became dependent 
upon the municipal system. — In October 
of that year another and larger glacial 
lake came into use, and a formal celebra 
tion of the event was held at which James 
Russell Lowell read his “Ode on the In 
troduction of Cochituate Water.’ Need 
for water was great, to combat frequent 
fires and do away with uncertain sup 
plies and unsanitary conditions, the latter 


shown by the fact that in 1834 Eben 
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Lester had counted 2,767 wells in Bos 
ton, of which 62 were polluted, 134 
turbid or brackish, and 427 subject to 
failure. Whipple : 


Sanitation p. 16.) 


(George © State 

further expansion became necessary 
ina few years, and in 1878 the city began 
to use reservoirs on the Sudbury Water 
shed (Figurel). The great Wachusett 
Reservoir (igure 2) with a storage 
capacity of 63,000,000,000 gallons, 35 
miles from the city was the next step, 
1906, and in 1931 the 
Water Works penetrated the divide be 


completed in 


tween eastward flowing and westward 
flowing Massachusetts streams by a tun 
nel to tap the Ware River, a tributary of 
the Connecticut. A great reservoir on 
the Swift River, of the same drainage 
basin, more than 60 miles from Boston, 
\When com 
pleted it will be about six times as large 
as the Wachusett. 


isnow under construction. 


Some question the necessity for so 
large a supply for the Boston Metropol 
tan District, since population is increas 
ing less rapidly than formerly and it is 
thought that future needs will not ex 
pand as greatly as early estimates indi 
cated. Nevertheless it is entirely pos 
sible that the district may be enlarged to 
include additional thousands of people 
within the conurbation of eastern Mas 
sachusetts, and in the drought of 1929 
1930 the water of Wachusett Reservoir 
was drawn to unprecedented low levels 
to supply the present district. Another 
consideration is quality of water. Since 
some of the older reservoirs for the dis 
trict lic in regions of the coastal hilly 
helt now becoming densely populated, 
danger of pollution is increasing 
Water of some does not measure up to 
the high standards now required and 
maimtamed with meticulous — care 
llenece rather than add much chlorine the 
Metropolitan prefers to use more dis 


tant reservoirs in which water ts of the 
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volumes 
nearer at hand for emergency, when they 


best, and reserve the large 


can be made safe by chlorination. 

Many other New England cities have 
also enlarged their water supplies by 
building more and more distant reser- 
\mong them Springfield, Mas- 
sachusetts, Llartford and Danbury, Con 
necticut, 


VOITS. 


are 
the 


important. 
Ludlow 


Springfield 


constructed Reservoir, 12 





FIGURE 2 
Metropolitan 
capacity, 63,000,000,000 gallons, is inadequate 
for such prolonged droughts as that of 1929-1930. 


Wachusett 
Water 


Clinton, 
Boston, Its 


Reservoir at 
District of 


miles distant, about 1875 and the Cobble 
Mountain Reservoir on Westfield Little 
1931. 


struction of storage reservoirs in 1870, 


River in Danbury began con 
and completed the dam on the large Fair 
llartford for 
‘Talcott 
Mountain, the Triassic trap ridge direct 


held Reservoir in 1930. 
many years used reservoirs on 
ly west of the city, but in 1916, after 
several years of shortage, constructed 
the Nepaug Reservoir, 16 miles distant, 
the aqueduct tunneling the ridge to con 
the old 


Now, 20 years later, another large reser 


nect with reservoir system. 
voir is under construction some miles to 
the north, near the Connecticut-Massa 
chusetts other 
examples of such expansion might be 


cited 


boundary. Numerous 


\ significant fact regarding major 
reservoirs of great New [England cities 


is their position in sparsely populated 
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highland portions of the states. Physio- 
graphically western New England con- 
sists of two nearly parallel northerly- 
southerly belts of old down 
mountains separated by the Connecticut 
Valley. East of this great highland and 
curving around the southern edge of it 
lies the coastal hilly belt, fringed by nar- 
Dr. W. W. At- 


these 


worn 


row coastal lowlands. 
wood has delimited regions 
approximately as shown on the map 
(Figure 3). The western uplands are 
a barrier to transportation, have re- 
mained thinly populated for three cen- 
turies, and today consist of beautiful for- 
ested hills with small widely scattered 
towns. Less rugged sections in Ver- 
mont have become farm land and large 
areas throughout are used for recrea- 
tional purposes. In the south where it 
is within a radius of a few miles of great 
industrial cities, the highland contains 
large estates of the wealthy. Neverthe- 
less unspoiled natural woodlands charac- 
terize most of the area, and furnish fav- 
orable unoccupied watersheds where city 
water supplies may with comparative 
ease be adequately protected. 


LAKES AND RESERVOIRS 


The casual traveller driving through 
New England on a warm summer day 
wonders at beautiful lakes 
with no bathers at the beaches. The 
cool, inviting water is carefully guarded, 
the watershed patrolled in order that 


numerous 


city folk may have “innocent” rather 
than Accustomed 
to it for generations, New Englanders 
prefer untreated water, and many cities 
are thus supplied. 


“repentant”? water. 


Before the great ad- 
vances in modern sanitary science, large- 
ly made since the building of the filter at 
Lawrence, Massachusetts, in 1893, New 
England’s untreated water ranked with 
the safest in the country. Today filtra- 
tion and other treatment have made it 
pt yssible to convert pt luted supplies into 
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potable water of even greater safety, and 
New England no longer ranks first in 
quality of her water. Contrary to pop- 
ular opinion, however, filtered and chlor- 
inated supplies are now used in many 
towns and cities throughout New Eng- 
land, and untreated water from lakes 
and reservoirs of the hills supplies only 
a limited number of urban centers. 
With increasing travel and camping it 
may in the not-too-distant future be 
necessary to chlorinate all supplies. 
Some New England cities and towns 
have long made use of lakes so large that 
no expansion has been necessary. — Bris- 
tol, New Hampshire, drinks water from 
Newfound several towns use 
Lake Winnepesaukee ; Burlington, Ver- 


Lake; 


mont, uses Lake Champlain; Portland, 
Maine, takes from Lake Sebago.  Al- 
though these large bodies of water are 
used for boating and bathing their safety 
for drinking is assured by placing in- 


PHYSIOGRAPHIC 





FIGURE 3. 
land. 
safe water from reservoirs in the sparsely settled 


Physiographic regions of New Eng 
Industrial cities of the lowlands obtain 


old worn down mountains. 
belt has abundant 
supply. 


The coastal hilly 
glacial lakes for city water 





\IUNICIPAI 
takes far from recreational centers and 
by chlorination or other treatment of the 
water. Storage itself is a safeguard in 
so large a lake, and 1s a factor in safety 
of all large reservoirs, for the typhoid 
bacillus and bacteria die 
when kept in clear water for a period of 


some other 
weeks. 

Small lakes, thickly scattered over 
most of New England except the west- 
ern part of the old worn down mountain 
belt, have always been an important 
source of supply. Because of their gla- 
cial origin and the general irregularity 
of surface many of them are at high 
levels where they furnish water by grav- 
ity to the town, a matter of primary im- 
portance since the cost of pumping ts 
great and avoided wherever possible. 
Figure + shows how ideally situated is 
Hillsboro, New Hampshire, in this re- 
Haverhill, Massachusetts, with 
three small lakes within a mile and a half 
of the center and 100 feet or more above 


spect. 


it, had no serious problem in obtaining 
a water supply. Water from Round 
Pond was brought into the city in bored 
pine log pipes in 1802. As population 
grew, more distant sources were pressed 
into use, but even today five of its six 
supplies are natural lakes. Numerous 
towns have never outgrown the small 
lakes first pressed into use. From the 
Central Upland of Massachusetts to the 
White Mountains, most towns depend 
upon such a supply, while many small 
communities of the coastal hilly belt are 
similarly fortunate. 

One feature of expansion of popula- 
tion in New England is its seasonal char- 
acter because of the popularity of the 
region as a summer resort. Conse- 
quently seasonal fluctuation in use of 
water is great, and supplies which would 
be adequate for permanent residents 
must be supplemented during the warm 
part of the year. In some places this 


creates a serious problem. ‘The propor- 
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ILLSBORO 





HILLSBORO, 


NEW HAMPSHIRE 


SCALE OF MILES 


FiGuRE 4.—-Obtaining a gravity supply is vital 
to many towns because of high cost of pumping. 
Glacial lakes at high level like that near Hillsboro 
are therefore of great importance in New Eng- 
land. Glacial hills are also convenient for high 
service reservoirs 


tions which the recreational industry as- 
sumes in New England are indicated by 
the fact that the assessed value of recre- 
ational property in 1930 was $481,450,- 
155, while that in New Hampshire alone 
made up 16 per cent of the total value of 
property of the state. More people 
yearly seek New England resorts at sea- 
shore, lakes, or mountains. 

lalmouth, Massachusetts, places a 
severe tax upon its water supply during 
the summer months. Although the 
small lake used is entirely adequate for 
the permament population of 5,000, it 
contains barely a margin above absolute 
necessity for the 15,000 people who in 
summer occupy the row of coastal towns 
supplied by the Falmouth system. Man- 
chester, Massachusetts, consumed 200,- 
000 gallons a day in winter and 900,000 
gallons a day in summer, in 1934, an 
adequate explanation of the fact that 
the municipal supply found it necessary 
to acquire a pond in addition to its wells, 
some years earlier, although the perma- 
nent population of the town had changed 
little. 
maintains a supplementary group of 


I{yannis, Massachusetts, which 
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wells for use in summer only, has them 
connected by surface pipes which are 
drained in cold weather, since they are 
never needed then. 

A few cities which expanded their 
water supplies until future additions be 
came problematical, have unexpectedly 
been rid of their difficulty by a decrease 
in population. A decline took place in 
fourteen cities between 1920 and 1930, 
and the economic depression with its un 
shifting 
from town to town or 


employment and population 
from urban to 
rural areas increased the tendency. A 
primary cause of the decrease has been 
the shift of the cotton textile industry 
from North to South. 


as New Bedford, Lawrence, and Lowell, 


Thus such cities 


Massachusetts, may look for a continued 
decrease in numbers unless some unfore- 
seen check arises, and the problem of 
supplying sufficient water to the urban 
Other 
industrial cities such as Brockton, Hay 
erhill, North Adams, and Holyoke in 
Manchester in New 
Hampshire, and Willimantic in Con- 


area is no longer a pressing one. 


Massachusetts, 


necticut have also decreased in popula 
tion and found their water supply prob 
lems automatically solved. 


RIVERS 


While lakes are of primary impor- 
tance in supplying New England cities 
and towns with water, they do not by 
any means monopolize the privilege. 
\here large rivers like the Connecticut, 
and Penobscot 
flow past the town or city, their large 


Merrimack, Kennebec, 


form a de- 
pendable supply which has been used 


volume and ceaseless flow 


much in the past, though less at present. 


‘Today supplies drawn from = major 


those of Lawrence, 
Willimantic, Connecti 


cut, and Bangor, Maine, but few others 


streams include 


Massachusetts, 


Such cities have expensive and elaborate 
equipment for filtration and purification. 
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Gardiner, Maine, which uses the 
bosseecontee River, must filter the water, 
but since the stream receives less sewage 
and flows through more lakes than the 
larger rivers above mentioned, it offers 
a less serious problem with which to deal. 
Since it is now possible to treat polluted 
water effectively, cities using large rivers 
no longer have to fear epidemics, and 
finda great advantage in the large quan 

Willimantic, 
which has used the Natchaug River since 


tity of water available. 


1885, chlorinates its supply, and al 
though the population has nearly doubled 
in 50 years, has not had to think of ob 
taining additional sources. 

In early days of settlement many 
towns used rivers as the sources nearest 
at hand. Logging and ship building 
towns lined the large rivers of Maine, 
growing up at the head of navigation, 
confluence with tributaries, and other 
points, and using the water for drinking 
as well as for power and industrial pur 
poses. ‘These same cities, however, suf- 
fered high death rates from typhoid 
fever because the rivers were also used 
for sewage disposal. Augusta, above 
which some ten or eleven cities drain 
into the Kennebec, began using the river 
for city water supply in 1887. For 16 
years prior to that time the death rate 
from typhoid had been 36.5 per 100,000. 
In the winter and spring of 1902-1903 
a severe epidemic swept the Kennebec 
Valley, and the rate at Augusta jumped 
to 259 per 100,000. ‘The epidemic was 
so severe and its progress so definitely 
marked that there could be no doubt as 
to its cause, and public opinion became 
very strong against the use of river water 
for drinking purposes. ‘The climax at 
Waterville came in December and Janu 
ary, at Augusta about two weeks later, 
and in Richmond in January and leb 
which lies be 
tween Augusta and Richmond and uses 


ruary, while Gardiner, 


water from the Cobbosseecontee Riv 
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er, had no epidemic. lollowing this 
scourge Many comununities ceased using 
river water, a change immediately fol 
lowed by a decrease in death rate from 
typhoid. Waterville China 
Lake and .\ugusta Carleton Pond, safe 


now uses 
guarding the watersheds and furnishing 
clear, clean water to the population. 
Many towns in other parts of New 
england formerly used rivers either for 
their entire water supply or as emergency 
supplies in case of dry weather or fire. 
Serious epidemics sometimes followed 
the admission of emergency river water 
into the city mains ordinarily supplied 
from other sources, and gradually the 
Now only 


cities with adequate water treatments use 


practice has been decreased. 


rivers. 
The constructed 
filtration plant in America was built at 


first scientifically 
Lawrence, Massachusetts, in 1893, upon 
the State Board of Health 
Scientists trained in the experiment sta- 


advice of 


tion established there have advised water 
works engineers all over the country, 
contributing greatly to the health of the 
general populace by the wonderful re 
sults of their experiments in methods of 
purifying water. It was at this station 
that the importance of bacterial action in 
filtration first became known. ‘The city 
of Lawrence took its first water supply 
from the Merrimack River through an 
infiltration gallery in 1876. Because 
this soon became clogged with silt, how 

ever, direct pumping from the river was 
resorted to in 1883, and until the filter 
was built the death rate from typhoid was 
very high. The filter, of the slow sand 
type, removes 99.5 per cent of all the 
bacteria from the water. The supply is 
treated with chlorine after filtration, for 
added safety. 

In some parts of New England small 
rivers are used as a primary source of 
city water. “The use of mountain brooks 
in highland districts needs no explana 
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tion, but in certain densely populated 
lowlands small streams are also utilized. 
\s with large rivers, their use was more 
common 100 years ago than today. On 
the uniformly gentle slope of the seaward 
margin of southern Maine, where glacial 
outwash gravels have been re-worked by 
marine action, no irregularities have 
been left to form lakes. Such towns as 
Biddeford, Saco, Kennebunk, and others 
pump from small streams which drain 





FIGURE 5 
lined with brick, furnish the entire water supply 


Three dug wells 25 feet deep and 


for Millis, Massachusetts. Seepage from coarse 


glacial gravels of the hill is rapid, and insures a 
continuous safe supply. 


the area. In the Boston Basin, lakes 
were carly inadequate in number and 
size for the rapidly growing population, 
and some towns resorted to such rivers 
Al- 
though most of these towns now belong 
tothe Metropolitan Water District, there 
were many years before its formation 
the pollution of 


as the Charles and the Neponset. 


when such 


streams 
caused trouble. Partly because of this 
and asa result of the work of the Massa 
State Health, the 


Massachusetts legislature has passed 


chusetts Board of 
many laws relative to pollution of rivers 
large and small, whether used directly 
for municipal water or not. Such rivers 
as the Neponset, flowing through closely 
crowded territory, may not lawfully be 
used for disposal of any polluted matter. 

Some cities of the crowded eastern re- 
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gion found it necessary to use rivers only 
after the glacial lakes originally tapped 
became inadequate for the increasing 
number of people. Although the trend 
for most parts of New England has been 
to abandon polluted streams, there are 
some cases, as of Salem and Beverly, 
Massachusetts, where the opposite has 


been true. Salem installed a water sys 





FIGURE 6. 
of glacial outwash constitute the main water sup- 


Numerous driven wells in gravels 


ply of Hyannis, Massachusetts. Where ponds 
are used for boating or for cutting ice, ground 
water is safer. 

tem in 1864, taking water from Wenham 
Lake and supplying both Salem and 
Beverly. A reservoir added in 
1895, but in 1914 the daily consumption 
of the two cities was dangerously near 


Was 


the limit of the capacity of the system. 
In 1915 the Water Department dug a 
canal across Wenham Swamp from the 
Ipswich River near Topsfield, connecting 
it by pipe to Wenham Lake, and has been 
using this source ever since. Filtration 
and chlorination are necessary, and di- 
version is limited by the legislature. 
Greenfield, Massachusetts, has turned 
from reservoirs to the Green River fora 
part of her supply, also in process of ex- 
panding her supply because of increasing 
population. In this case it would have 
been possible to construct a reservoir, 
however, whereas in Salem no suitable 
site was available. But building a large 
reservoir and controlling the drainage 


area would have been expensive. Far 
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less costly was the diversion of the river 
onto natural sands and gravels of a 
Pleistocene delta which act as a filter. 
The river furnishes an adequate supply, 
the filter makes it safe. 


WELLS 


Wells have always been the most com- 
mon type of water supply used in rural 
communities in New England, and for 
many years provided most of the water 
used in the whole region. Deep wells, 
encountering bed rock, are in most cases 
not safe, since water is very little filtered 
in passing through fissures in igneous, 
metamorphic and other massive rocks. 
But glacial drift and fluvio-glacial grav- 
els mantle nearly all of this portion of the 
country, and acting as storage reservoir 
for rain, furnish abundant water which 
is in many cases thoroughly filtered and 
safe. Thus early settlers were able to 
secure a domestic water supply in practi- 
cally all areas. 

Since 1800, with increasing density of 
population, danger of pollution has be- 
come greater and many wells, both pub- 
lic and private, have been abandoned, 
nevertheless the unconsolidated glacial 
deposits prove so effective a filter that 
not only farms but many towns and cities 
today obtain their water from such 
1879 Massachusetts had 
sixty-four towns and cities with public 
water supplies. At that time 12 per cent 
were supplied by 


sources. In 


ground water. In 
1889 the percentage had increased to 31, 
in 1899 to 38, and in 1909 to 41, accom- 
panying a great increase in the actual 
number of supplies. The number of 
towns using natural filtration of water 
has thus greatly increased, as surface 
supplies have become polluted. New- 
ton, Waltham, Lowell, Webster, Ware, 
South Hadley, Middle- 
boro, Hyannis and many other towns 


Belchertown, 


and cities use wells as their primary 


source of water. Growth of populatic yn 
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has led cities to gradual abandonment of 
such sources because of pollution or in 
adequacy, in closely crowded districts, 
and within the Metropolitan District of 
Boston the number of municipalities 
using wells is decreasing. But commu- 
nities with sparsely populated land about 
them can continue to use ground water 
safely. 

Some wells are found in Connecticut, 
especially in the Connecticut Valley, and 
a few are important in the industrial sec- 
tion of New Hampshire, as in Nashua 
and Derry. There very few in 
Maine, probably because lakes and rivers 
furnish an abundant supply in that less 


are 


densely populated state, and practically 
none in Vermont, where abundant spring 
water supplies so many communities. 

conditions for 
artesian water has limited most of New 


Lack of favorable 
england to shallow wells or surface sup- 
plies, wtih which she is so fortunately 
bountifully supplied. Northern 
Maine, which has closely folded rocks 


and 


which might possibly yield artesian sup- 
plies, has ample surface water for her 
population. Southern Maine 
makes use of flowing wells for public 
water supply at Castine, but not else- 
where. The Valley of 
Massachusetts has abundant 
water in the underlying Stockbridge 


sparse 


Housatonic 
western 


limestone, but the content of lime and 
magnesia is so high that the water is 
little used. Theoretically the monocli- 
nal stricture of Triassic sandstone in the 
Connecticut Valley favors deep wells, 
but its highly faulted and fractured con- 
dition prevents any large artesian basin 
within the area. Furthermore, no well 
developed water-bearing strata mark the 
sandstone. 

Elsewhere in New England the highly 
metamorphosed and crystalline rocks are 
too massive to provide storage space for 
water. In regions where joint planes 
are abundant, drilled wells have been 
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successful, but in such cases danger of 
Schists, which form 
many hills and mountains, contain con- 


pollution is great. 


siderable water along cleavage planes, 
but are so compact that percolation is 
very slow and the yield inadequate for 
usefulness. 

The important source of ground water 
in New England is glacial drift. Un- 
assorted till mantles hills and fills many 
valleys, and although some of it is too 
fine in texture to yield much water it con- 
tains many lenses and bands of coarser 
material through which water moves 
rapidly. Such a channel gives rise to 
so-called springs which issue into wells, 
Millis, 


Massachusetts, with a population of 


as well as to hillside springs. 


about 1,700, is one of the smaller com- 
munities which uses dug wells of this 
type. Three of them, each 25 feet in 


diameter, 22 feet deep and lined with 


brick (Figure 5) furnish the entire sup- 
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FIGURE 7.—Framingham, Massachusetts, with 
a mean annual rainfall of 43.93 inches, received 
five per cent less than normal in 1929, and nearly 
ten per cent less than normal in 1930, in a drought 
which created serious water shortage where reser- 
voirs were inadequate. Monthly fluctuations 
are conspicuous, ‘‘normal”’ rain is rare. 
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ply. They are dug in gravel and sand, 
at the base of a hill about 1,100 feet high, 
and water stands only a few feet below 
the surface 

A slightly different type of supply 
from wells is that of Hyannis, Massa- 
chusetts. ‘The of 68 
driven wells about 30 feet deep (Figure 


system consists 
6) along the shore of Gates and Halfway 
Ponds. ‘These furnish cool, safe water 
which tests purer than that of the ponds 
themselves, on one of which ice is cut. 
A second group of wells provides sup- 
plementary supply during the influx of 
summer residents. 

Webster, 


water supply from 91 wells in thick sand 


Massachusetts, obtains its 


and gravel near Lake Chaubunagung: 
maug, where fluvio-glacial filling of a 
Tertiary valley is more than 90 feet 
thick, an excellent filter. The original 
well, about 400 feet from the lake, was 
dug 30 feet deep, and produced the 
astonishing flow of 1,000,000 gallons in 
24 hours. The remaining wells are 
driven, to a depth of not more than 70 
feet but averaging about 40 feet, and 
engineers state that there is little or no 
seepage from the lake. In many other 
places wells are situated close to rivers or 
lakes not to obtain seepage from the sur 
face but to intercept ground water before 
it reaches the surface, and at a low point 
where a maximum of water is present in 
comparatively dry seasons. ‘There are, 
however, some cities which make use of 
natural filtration through glacial gravels 
to improve a surface supply. 

Derry, New Hampshire, encountered 
a problem in constructing its system in 
glacial deposits of the valley of a small 
brook near the town. The wells, which 
are dug because that method is cheapest, 
penetrate four feet of gravel and enter 
sand below this, with more gravel under 
neath, a fact regretted by the water de 
partment, since the sand yields little 
water, and the relation of layers causes 
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quicksand, which gave considerable trou- 
ble in digging. Where sand overlies an 
aquifer with abundant water, a release o| 
pressure caused by an opening above thi 
sand allows the water to rise through it, 
creating a very unstable condition. — For 
this reason quicksand 1s a not uncommon 
problem in digging wells in fluvio-glacial 
material. 

Lowell, Massachusetts, contemplated 
taking water from the Merrimack River 
in 1870, but decided to use wells instead. 
The well fields were enlarged as popula 
tion of the city grew, and additional wells 
driven in 1879, 1893, and 1895 and at 
intervals for some years. ‘There are 
now three main fields yielding abun 
dantly, and since the shift of the textile 
industry southward and the city’s decline 
in population (to 100,234 in 1930) 
Lowell no longer has a problem in ob 
taining adequate water. 

While glacial drift acts as an effective 
hlter if water passes through enough of 
it this source does not always yield a safe 
supply. Wellesley, Massachusetts, has 
had trouble with a tendency toward pol 
lution of While the village 
had few people and consumption was 


its wells. 


small, water had high quality, but as the 
town grew, more and more water was 
drawn, causing infiltration from a wider 
and introduction of 
The 


supply has been expanded by addition of 


wider area and 


slight amounts of polluted matter. 


more and better wells, and a filter gal 
lery, and quality of water is now good, 
although content of ammonia and 
chlorine is a little higher than in many 
The possibility that the 


supply may become unsatisfactory as 


ground waters. 


population increases has led to the sug 
gestion that the town may need to pur 
chase water from the Metropolitan sys 
tem before many years. Similar trou 
ble is experienced with wells in much of 
the densely populated area in which they 


are used. I¢xperiments made at lort 
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North Carolina, in 1923 and 
succeeding years indicate that pollution 


Caswell, 


may travel as much as 450 feet through 
fine sand, and in coarser material the dis 
tance may be greater, the reason why 
wells, while better than surface supplies 
in crowded districts, 
distrust. 


are regarded with 
While the water can be and ts 
purified in many towns, unpolluted sup 
plies from distant sources are more de 
sirable where they are available and can 
be afforded. 


WaAtTER Districts 


Pollution of ground and surface 
waters, and growing scarcity of nearby 
water, made many cities and towns of 
eastern Massachusetts glad to become 
\ater 
District of Boston, when it was formed. 
The Metropolitan District includes 
eighteen municipalities, all of them at 


t 


members of the Metropolitan 


least partly within 10 miles of the State 
Ilouse in Boston, the radius which the 
district was first designed to serve. — In 
addition, a partial supply is now fur 
nished to Brookline and Newton in years 
when their sources yield less than usual, 
and Cambridge and other cities have 
with the 
When the District was formed, 
eleven cities within the 10-mile limit had 


emergency intakes connected 


system. 


sufficient supplies of their own and were 
to be supplied with water only when they 
asked for it. ‘ive of these still remain 
outside, and two others take only ocea 
The district obtains 
water from Sudbury and Wachusett 
reservoirs, from the Ware River, and 
will soon have a further supply in the 
Swift Reservoir, as already described. 
Should 


available 


sional supplies. 


pressure of p' ypulatre n 


water 


upon 

the 
entitled to 
Metre ypolitan supplies to seck connection 


sources of cause 


seven municipalities now 
with the system, the district might be 
Should the dis- 
trict be increased to include other towns 


very greatly enlarged. 
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ay 
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FIGURE 8. 
of central 


Berlin Pond is one of the few lakes 
Vermont, and popular for picnics. 
Fertile farms upon its shores are less rugged than 
in much of the surrounding mountainous terri 
tory. Montpelier needs this natural reservoir 
for its water supply. Thus interests compete. 


and cities of densely populated eastern 


Massachusetts, at a greater distance 
from Boston, 1f these also reach a crisis 
the works 


would find ample use for the Swift 


in obtamimg water, water 
Reservoir. 

In 1895 it was supposed that none of 
the municipalities of the more densely 
populated areas about Boston could be 
sure of permanent safety in the quality 
Now it 1s 
possible by extensive treatment to use 


of their individual supplies. 


practically any raw water as a source of 
drinking water for cities. Ilence the 
abandoned polluted sources are a great 
future field of expansion, and New Eng 
land is less than ever in danger of suffer 
Nevertheless the de 
untreated and the 
question of expense might lead cities to 
choose joing the Metre ypolitan District 
or purchasing water therefrom rather 
Be- 


cause communities are strongly if not 


ing from scarcity. 


sirability of water 


than building purification plants. 


jealously loyal to their own supplies, 
however, such a change will be slow if it 
does come about. 

Cost of constructing water systems 
has proved a serious drawback in many 
areas, since it is often greater than a city 


can undertake 


within the bonded in- 
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debtedness to which it is limited by law. 
The first union of towns to avoid such 
trouble in Maine was the 
Water District, which includes Water 
ville and three other towns, and was 
formed in 1899. 


Kennebec 


It was legally con- 
tested, upheld by the court, and since that 
time many more water districts have 
been formed within the state. They are 
organizations solely for the purpose of 
obtaining water and do not interfere in 
any way with existing governments. 
The Portland Water District extends 15 
miles along the coast, including many 
towns, and elsewhere small groups of 
towns as well as larger municipalities 
have successfully solved their water 
problems by such organizations. In 
Massachusetts the Metropolitan Water 
District, a state organization, serves the 
same purposes, although not formed to 
avoid any definite law. In Connecticut 
there are some private water companies 
serving many towns, such as the Bridge- 
port Hydraulic Company which supplies 
184,500 people in six different munici- 
palities. Thus necessity for water and 
conditions which cause supplies to be 
costly have led in some areas to reorgani- 
zation of population into new groups. 


PRECIPITATION 


Drought has been a vital factor in ex- 
pansion of New England water systems. 
While rainfall is abundant in most years, 
periods of dry weather occasionally last 
long enough seriously to lower the water 
table and critically deplete water in 
reservoirs. All parts of the region do 
not suffer equally in any one dry period, 
since paths of storms and local influences 
on seacoast and in highland are impor- 
tant, but no section has been entirely free 
from such difficulties. Annual rainfall 
shows marked variation from year to 
year, occasionally dropping to 25 per cent 
below Monthly fluctuations 
are still greater, and many twelve-month 


normal. 
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periods show greater deficiencies than 
the \Vorcester, 
Massachusetts, where in the year ending 
June 30, 1915, only 27.37 inches of rain 


calendar year, as at 


fell, a figure 34 per cent below average. 
In a study of rainfall of Cambridge, 
Massachusetts, 


which records are 


longer than for any other station of the 


for 


state, Kinnison found that between 1749 
and 1930 seventeen different years have 
precipitation less than 75 per cent nor 
mal. Such a condition he designates as 
drought, and considers therefore that 
drought may be expected about every ten 
years. Severe drought, such as that otf 
the year ending June 30, 1930, when 
Cambridge received only 29.89 inches of 
precipitation, or 66 per cent normal, may 
occur only once in 20 or 25. years. 
Nevertheless stored supplies must be 
adequate to furnish cities with water dur- 
ing such minima of rain, and detailed 
studies of yield of watersheds are care 
fully considered before reservoirs are 
built. 


basin of low yield might prove waste of 


A large reservoir on a drainage 


money if storage afforded were inade- 
quate to provide water during severe 
drought. 

The three worst droughts in history of 
New England water departments have 


been those of 1879-1883, 1908-1912 
and 1929-1930. Figure 7 shows 


monthly rainfall for the last at framing 
ham, Massachusetts, on the watershed 
of several reservoirs. 
fall 
shown, where in 1930, a year of 21 per 
cent deficiency, 7.4 inches fell in April 


Metropolitan 


The erratic nature of the is well 


and 0.9 inches in February, although 
averages for all months of the year are 
hetween 3 and 4 inches, or slightly more. 
\t Waltham, 1879, 
\ugust was the rainiest month of the 
year, while in 1883 that month was one 
The year 1882, 
with total precipitation 21 per cent be- 
normal, had the 


Massachusetts, 1n 


of no rain whatever. 


low one of rainiest 
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months in the history of the station, 
September, with 9.59 inches. 

Effect of rainfall upon water systems 
makes itself felt through surface runoff 
and height of the ground water table. 
Wells are so often driven in valleys 
where ground water tends to keep a high 
level that drought affects them somewhat 
later than it does immediate runoff, but 
is still important. When seepage from 
surface ceases the water table gradually 
falls, most rapidly on hill slopes and 
well on a hill 
such as that at Alton, New Hampshire, 


slowly in lowlands. A 


although deep, suffers greatly in a dry 
Webster, suf- 
fered scarcity of water in 1923, when it 


period. Massachusetts, 
received only 37 per cent of the normal 
rainfall in May, and in the following 
year drove 20 additional wells. Wells 
and filter galleries at Brookline, Massa- 
chusetts, in the valley of the Charles 
River, show little effect of a month of 
drought, but when deficiency of rainfall 
has persisted over a period of months or 
even years the water level becomes low. 
In 1929 and 1930 both river and water 
table were lower than for many years, 
and yield from wells decreased until 
Brookline was forced for the first time 
to take water from the Metropolitan 
Water Works. 

Surface runoff is important to a larger 
number of cities, and its complicated 
relationships to rainfall in several drain- 
age basins have been carefully studied. 
In any one drainage basin stream dis- 
charge follows regime of rainfall, the 
exact relationship depending upon rug- 
gedness of relief, porosity of soil, tem- 
perature, vegetation, severity of rain 
storms and other factors. Low runoff 
continues after the end of the period of 
low rainfall because of the capacity of 
the dry earth for absorbing and holding 
water, but with this lag an increase in 
stream flow 


does follow an increase in 


precipitation. Exceptions may result 
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from excessive rains which fall in so 
short a period that surface soil becomes 
saturated and large volumes of water run 
off while the earth at a depth of a few 
inches remains dry. 

When normal yield from a watershed 
is 1,000,000 gallons per day per square 
Massachusetts, and 
only five per cent is obtained for one 


mile, as in central 


month or 18 per cent for six months, as 
on the Nashua River during minimum 
yield in the drought for 1908 to 1912, a 
water department must either limit maxi- 
mum daily use of water to 5 per cent 
normal obtained at minimum flow, or 
must provide storage reservoirs of sufh- 
cient capacity to supply water during the 
dry period. Because of lowering of the 
water table during protracted dry peri- 
ods, flow of streams remains low long 
after rainfall has increased to normal, 
It is there- 
fore necessary to allow for a period of 
low water longer than that of deficient 
rain, 


and reservoirs fill slowly. 


If consumption of water is so 
vreat relative to size of reservoir that 
water is lowered in one dry period to a 
level from which it does not have time 
to return to normal before the next dry 
period, the situation becomes serious and 
a city must enlarge its supply. 

In 1822 Boston received only 59 per 
cent normal rainfall, and shortage led to 
After 
water from Lake 
Cochituate it was in the dry years 1870 
1872 that the new 
inadequate and pumping from the Sud- 
bury necessary.  Al- 
though still adequate in wet years, the 
supply failed again in 1874, and new 


investigations of a new supply. 
the introduction of 


source first became 


River became 


reservoirs on the Sudbury system were 
then constructed. At the time of ex 
pansion from the Nashua to the Ware 
River Valley it was not merely the 
growth of population which caused the 
Wachusett inade- 


quate for the Metropolitan District of 


Reservoir to prove 
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but low from extreme 


Even after two years of more 


Boston, 
dre mught. 


water 


than average rainfall, in 1931 and 1932, 
it was only after addition of millions of 
gallons from the Ware that the reservoir 
again became full. 

Numerous other municipalities than 
found it 
their supplies as a result of the 1929 
1930 drought. 
larged its reservoir, Holden and Hing 


Boston necessary to enlarge 


Shelburne [alls en 
ham extended intakes in order to draw 
water from lower levels, Gloucester con 
Brookfield, 


Grafton, Holliston, Needham, and Read 


structed a new reservoir. 
ing added more wells to their systems. 
I’mergency measures were necessary in 
order to supplement supplies in some 
\Vorcester was forced to use the 
the 
Wachusett Reservoir during a previous 


places. 
emergency intake constructed at 
drought while a pipe line and pumping 
station at Quinapoxet Pond were being 
installed to prepare for the next shortage. 

Many other dry periods of varying 
length have affected water supply of 
towns. July, 1933, was a month of less 
l‘almouth, Massa 


it came during the 


than average rain at 


chusetts, and since 


season of greatest consumption, caused 


Llolyoke, Massa 


chusetts, found it necessary to seek addi 


considerable worry 


tional supplies after the dry summer of 
1894, when a deficiency of nearly 10 
inches of rain in the months trom March 
to August (Springfield records ) lowered 
the level of the reservoirs 
In some cases cities have not waited 
for drought to force upon them knowl 
cdge that their water resources are in 
adequate, although repeatedly water de 
partments, fully cognizant of the danger 
of water famine, have tried in vain to 
arouse citizens to the need of appropria 
Salem 
in 1914 determined that the average daily 
consumption 


vield of the 


tions for expansion of supply 


was nearly as great as the 


system in wet vears, while 
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the capacity of the supply in a dry year 
would be only 70 per cent of that needed. 
The water department obtained permis 
sion to pump from the [pswich River and 
enlarged its supply before an emergency 
ATOSC. 

Holyoke, Massachusetts, was greatly 
agitated by the drought of the summer 
of 1871, which was accentuated by fail 
ure of pumping machinery at the crucial 
period, french quotes the following 
excerpt from the Transcript of Septem 
ber 9, 1871: °*The local water famine ts 
over for the present. The water bri 
gade, with its pails and buckets, has 
ceased to wend its dripping way through 
the streets, and retired from active sery 
ice. The perambulating water barrels 
have ended their journeys to and from 
the river, and their drivers do rest from 
their labors. ‘The washerwomen have 
again wherewithal to ply their trade, and 
tidy housewives have done their three 
weeks’ regained — their 


washing and 


wonted cheerfulness Cleanly people 
have resumed their habit of daily ablu 
tions and a few bolder spirits have even 
ventured to take a bath in the precious 
uid.” 


the 


Such a severe experience led to 
installation of a municipal system 
with reservoirs, and the supply was ex 
tended after each of the dry years 1877 
and 1880. 


lSORESTS 


lSorest cover of watersheds, commonly 
considered important in relation to run 
off and equalizing flow during wet and 
has received considerable 
New Many 


water departments have planted trees 


dry seasons, 
attention in england 
over wide areas, and practise scientific 
forestry. Most of the trees are pines, 
from which less water is lost by tran 
spiration than from broad-leaved species, 
and the ground cover prevents earth 
from being washed into reservoirs, an 


Important factor in turbidity of the 
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The exact effect of forests on 


water. 


stream flow is still a controversial ques- 
tion and is being studied, but it 1s con- 
sidered beneficial. Many New England 
water departments in their reforestation 
programs are definitely concerned with 
utilization of the watershed to advan 
tage, and obtaining an income from tim 
ber cut, although most stands are not yet 
old enough for much cutting. Expan 
sion of supply necessitates purchase of 
large areas of land, and such aids to de 
fraying expenses have a bearing on cost 


of water to the purchasing public 


INDUSTRY 


One of the most important features 
of expansion of water supplies is the 
competition for use of water. Indus 
trial plants have often contested the right 
of cities to divert water. As early as 
1815, the Haverhill Cotton and Wool 
Manufactory brought suit against the 
\queduct Company of that town for 
The 
court settled in favor of the mull, and 
from that time until 1849 the water com 


diverting the water of Plug Pond. 


pany had to pay the manufacturers for 
When Boston be 
gan to use Lake Cochituate mill owners 


the use of the pond. 


demanded compensation for water di 
\Ithough built 


large reservoirs for the mills, suit was 


verted. Boston three 
filed and the court decided in favor of 
industrial interests, making the state 
ment that payment could not be made in 
The 


result was that Boston paid double for 


kind, but must be made in cash. 
water received, and subsequent cases in 
Massachusetts have been settled by pay 
ment in cash, \ recent case is that of a 


woolen mull in) Barre, 


Massachusetts, 
which sued the state because of diversion 
of water from the Ware River causing 
loss of water power and pollution of the 
stream by reducing amount of water 
available for materi 


diluting waste 


al. The Superior Court awarded the 
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company $189,304.64 on July 20, 1935. 

Hartford, Connecticut, has been able 
to make compensation in kind, for divert- 
ing water from tributaries of the Farm- 
ington River and thus decreasing water 
available for mills, and for keeping the 
At the 
time of construction of the Nepaug 


(Connecticut of navigable depth. 


Reservoir a large compensation reservoir 


was built on the East Branch of the 
farmington River. Other cities and 


towns have been less fortunate in solving 
similar problems. Some have been un- 
able to secure the use of nearby lakes be- 


cause of prior rights obtained by indus 





FIGURE 9, 
settling basin makes the water of Berlin Pond 
safe for Montpelier’s residents, in spite of farms 


\ chlorination plant on a small 


and picnics on the shore. Many New England 
towns thus safeguard their supply. 


tries. Sturbridge, Massachusetts, with 
numerous lakes in the vicinity, uses wells 
for town water supply. Farmington, 
New [lampshire, is not even certain of 
its supply from wells, since the wells in 
turn are supplied by infiltration from a 
brook, and the brook flows out of a fac 
torv-owned reservoir which is closed in 
summer. \Vith the flow of water in the 
brook cut off, or nearly so, ground water 
hecomes very low in late summer, and 
in spite of the fact that the water depart 
ment has dug a canal to bring part of 
the brook nearer the wells, the town is in 
real danger of a water famine. 

Industry does not always compete with 


city water departments, however. In 
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the recent development of the Cobble 
Mountain Reservoir of Springfield, 
Massachusetts, industrial and water in- 
terests have coincided. The city built 
the great dam at tremendous expense, 
and while the undertaking was worth 
while in order to provide consumers with 
a supply that is permanently safe and 
adequate, its cost would probably have 
been prohibitive were it not for the pos- 
sibility of generating power. A power 
plant makes use of the fall of 460 feet 
from high water level, and the water im- 
pounded for use of the city is being 
made to run turbines, on its way to 
Springfield. The Turners Falls Power 
and Electric Company has been given a 
30-year lease for all the power it can 
generate, using not more than 2.9 billion 
cubic feet of water, subject to restrictions 
which allow the water department to 
maintain proper levels in its reservoirs 
and purification plant. 


CoMPETING CITIES AND STATES 


With more complete use of available 
waters in densely populated districts 
towns reaching beyond their limits for 
further supply came into conflict with 
each other. Worcester, in obtaining 
from the Massachusetts legislature in 
1902, the right to divert water from 
Pine Hill and Kendall districts which are 
normally tributary to the Nashua River 
area acquired by the Metropolitan Water 
District of Boston, secured for future 
consumers all of the territory from 
which water could be brought into the 
system by gravity. The size of the 
watershed available to Worcester is very 
small, because of the high position of the 
city near the drainage divide of central 
Massachusetts. 

In 1915 the Worcester Water Depart- 
ment realized that further expansion 
would later be necessary, and engineers 
recommended Pond, the 


most source. The 


Ouinapoxet 


easily available 


Metropolitan District of Boston, not 
wishing to relinquish its rights to Quina- 
poxet, engaged other engineers to in- 
vestigate the situation, with the result 
that the Ware River was recommended. 
Thereupon the Metropolitan, about to 
make use of the Ware itself, immediately 
offered Worcester Quinapoxet Pond, 
with limited rights of pumpage. but 
the transfer of rights cost the city of 
\Worcester $1,000,000. 

When the Metropolitan Commission 
built the Wachusett Reservoir and di 
verted a part of the water from the South 
Branch of the Nashua River for its own 
use, the state of New Hampshire did 
not object, for the change did not sert- 
ously affect the use of the Merrimack, 
into which the Nashua flows. But when 
water tributary to the Connecticut was 
about to be diverted the state of Con 
necticut promptly sued the state of 
Massachusetts. The opinion rendered 
by the Supreme Court is particularly im- 
portant because of the great weight 
which public opinion in the two states 
had upon it, and because of the recogni 
tion by so high an authority that munici- 
pal water supply is the highest use to 
which yield of a drainage basin can be 
put. It was also stated that a commu- 
nity has the right to choose an unpolluted 
rather than a polluted source, and that 
there should be an equitable division of 
water between states. Such statements 
point the way which New England must 
follow, as population presses upon water 
supplies and demand for water for 
recreation as well as domestic use in 
creases. 

Construction on diversion works for 
the Ware River began early in 1927, and 
in November of that year the Metropoli 
tan District Commission formally ap- 
plied to the district engineer of the War 
Department, at Providence, Rhode Is- 
land, for permission to divert water from 
both the Ware and the Swift rivers. 





\LUNICIPAL WATER SUPPLIES OF NEW ENGLAND 


Two months later the state of Connecti- 
cut filed suit against the state of Massa- 
chusetts, complaining that such diversion 
would decrease flood waters of the Con- 
necticut and thus decrease value of agri- 
cultural that it would impair 
navigability, that it would decrease the 
flow of the stream to such a degree that 


lands, 


sewage from Massachusetts cities would 
be inadequately diluted and the water 
become a nuisance, and that it would 
establish a precedent for diverting other 
tributaries at a later date. 

The Ware and the Swift rivers, and 
the Chicopee into which they flow, are 
not navigable, and except for a few very 
small boats which come up as far as 
Springfield the Connecticut is navigated 
only to Hartford, which is 28 miles be- 
low the confluence with the Chicopee. 
After public hearings and an investiga- 
tion the War Department notified the 
commission early in 1928 that the Ware 
project, diverting water in excess of 85 
million gallons daily from December to 
May and during the rest of the year sub- 
ject to approval of the Department ot 
Ilealth, was not objectionable. A year 
later it also approved the Swift River un 
dertakings, stipulating, however, that 70 
cubic feet per sec nd per day Or more 
must be released, depending upon the 
height of the Connecticut at Sunderland, 
Massachusetts, in order to maintain 
navigability at Hartford at low tide. 
Thus one ground for complaint by Con 
necticut was removed, and the remaining 
were matters of relative value of water 
for different purposes. 

There is a common law that riparian 
owners have a right to undiminished flow 
of a stream, free from contamination or 
burden. But this common law ean not 
be taken literally under conditions of 
population in the United States today, 
since very few streams now remain in 
natural state. Within 
reason, an owner is entitled to a steady 


their original 
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flow of water, and may use it to a limited 
extent, even for purposes which pollute 
it, if he does not interfere too much with 
use of the same water by people farther 
down Courts have upheld 
property owners who have insisted that 


stream. 


mills cease discharging waste into the 
stream above them, but on the other hand 
a city which uses a river for sewage dis- 
posal has a right to do so if it purifies 
the sewage. The whole problem is one 
of relative values and necessities, where 
careful judgment must be applied to each 
individual case. 

On February 24, 1931, the Supreme 
Court of the United States dismissed the 
case of Connecticut vs. Massachusetts. 
The latter state was allowed about 93 
per cent of the water she had voted to 
divert, and Connecticut had the right to 
enter complaint at a later time, should 
Massachusetts divert than the 
amount to which she was limited by the 
War Department. 


more 


RECREATION 


Another type of competition for the 
use of water is that between municipal 
water systems and recreational interests. 
Large lakes like Sebago and Winnepe- 
saukee may be used for both with a mini- 
mum of difficulty, and are so used. So 
far as possibility of purification is con- 
cerned, it would be safe to use all lakes 
thus. but the public strongly prefers 
untreated water, and New England has 
such an abundance of lakes that up to 
the present time there have been enough 
Never- 


theless, with increasing influx of camp- 


for separate use by each group. 


ers and other summer residents each year 
the hitherto almost unoccupied land be- 
comes more and more densely populated, 
and it may later be desirable to use many 
lakes for both purposes. Recreation is 
considered a necessary adjunct to human 
life more than ever before, and were 
lakes scarce in New England such a situ- 
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TYPES OF 


MUNICIPAL WATER 
SUPPLIES 


IN NEW ENGLAND 


SPRINGS AND 
Sa MOUNTAIN BROOKS 


LAKES AND 
re SERVOIRS 


f JWELLS 





FiGuRE 10.—-Lakes supply most of New Eng 
land with water, except for the spring-fed moun 
tains and northern plateau. Wells in glacial 
gravels abound, especially where density of popu 
lation early led to pollution of surface sources. 
Rivers are used only locally. 


ation would have come about long ago. 
In an arid climate lke that of western 


Texas the building of a reservoir for 
municipal water creates a lake in a lake- 
less land, and the privilege of using it for 
But in a humid 
climate where possibilities of boating and 


recreation is granted. 


bathing are numerous, it is a simple mat- 
ter to prohibit them on certain waters. 
Nevertheless Montpelier, capital of Ver- 
mont, lies in the heart of great hills where 
lakes are very few, and secures its water 
supply from Berlin Pond (Figure 8) 
which is the only spot for miles around 
where people of the section can enjoy 
water sports. Partly because of this 
and partly because of fine farms around 
the edges, the water department has not 
been able to purchase the land or deny 
others the use of the lake. It therefore 
maintains a chlorination plant on a small 
reservoir (Figure 9) between the lake 
and the city, for purification of the water. 
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DISTRIBUTION OF TYPES OF SUPPLIES 


The distribution of types of water 
supplies used in New England towns and 
cities shows the results of conflicting im 
terests, of increasing population, of in 
dustrial expansion and_ pollution of 
and State 


Boards of Health have had an active in- 


ground surface supplies. 
uence in recommending and prohibiting 
types of supply used. Figure 10 shows 
approximately the distribution of types, 
with an interesting relationship to 
physiographic regions (see Figure 3) 
and density of population. The west 
ern highland, from the Green Mountains 
south into Massachusetts, uses hillside 
springs and obtains a gravity supply 
Vers 
few lakes are present in the region, a 
further 


sufficient for small communities. 


for using springs. 


Northern Maine has abundant lakes but 


reason 


finds springs adequate, and less expen- 
sive than intakes and pipe lines from sur 
\side 


sections, all of New England makes use 


face sources. from these two 
of its numerous so-called “ponds,” in 
vlacial deposits. 

In closely crowded eastern Massa 
chusetts where surface waters are inade 
quate to supply water to the population, 
cities have made use of shallow wells in 
coarse glacial deposits, and elsewhere 
wells have been used locally where a 
gravity supply is not available. Rivers 
are also used in a few cases, but are less 


More 


lakes and streams can be made available 


unportant than other supplies. 


for domestic use if necessary, by build 
ing more long aqueducts from distant re 
gions to the centers of population, or by 
constructing purification plants for the 
unused polluted waters near at hand. 
Problems of expense and of fair division 
of resources will again and again arise 
when these changes become necessary. 
New 


need never fear water shortage. 


But in actual quantity England 





LAND UTILIZATION IN A GLACIATED MOUNTAIN RANGE 
Celia K. Atwood and Wallace W. Atwood, Jr. 


This article is complementary to the discussion of ‘‘Land Utilization in North Park, Colorado,” by 


Dr. Charles M. Davis, which appears on page 379 of this issue. 


T THE western edge of the broad 
intermontane basin of North 
Park the Park 


Range with its snow-clad peaks which 


lies massive 
rise over 4,000 feet above the hot sage- 
brush plains of the lowlands. — Irrigated 
areas along the stream courses alone help 
to break the monotony of the dusty sage 
lands. On the slopes of the mountains, 
types of land use reflect changes in 
length of the growing season, amount of 
precipitation, and character of the glaciai 
features. 

Sparsely populated, this section of 
north-central Colorado presents a mar- 
ginal land economy in which even cattle 
ranching, the chiet occupation, is de 
pendent upon irrigation by water from 
the mountains.  Physiographic map 
ping by the authors in 1932 and 1936 re 
vealed many close relationships between 
physiographic features and land utiliza 
tion to which the present paper calls at- 
tention. 

The Park Range, its crest followed by 
the Continental Divide, forms the back- 
bone of the 800 square miles of terri- 
tory under consideration. Except for 
the 
In the southern 
10,500 feet are 
common, while in the vicinity of Mt. 
Zirkel, farther to the north, the summit 
rises above 12,000 feet. South of Rab 


bit Kars Pass, the mountains continue 


occasional peaks, the summit of 
range is fairly even. 


portion, elevations of 


as the Gore and Sawatch Ranges, while 
the northward extension in Wyoming is 
called the Sierra Madre. 


the mountain region, streams and an- 


Throughout 


cient glaciers have carved deep canyons 


to create a picturesque landscape. 


EDITOR. 


The 


towns. 


range is isolated from large 
\Walden, the social and business 
center of North Park, has a population 
of less than 300 and is visited by the 
railroad twice a week. The one other 
Steamboat 
Springs, lies at the southwestern edge of 
the range on U. S. 40, one of the main 
highways leading from Denver to Salt 


Lake City (Figure 1). 


town near the mountains, 


PHYSICAL SETTING 


Physiographic  THistory. — Ancient 


crystalline and metamorphic rocks com- 
pose the core of the Park Range, like 
that of many others in the Rocky Moun- 
tain and Mesozoic 


chain Paleozoic 


sediments, which once covered the re- 


gion before the great Laramide moun- 


tain-making movements altered the 
landscape, form today hogback ridges 
Hanking the older formations. The 


Park Range suffered a long period of 
peneplanation in late Tertiary time when 
an “endsurf,” the product of erosion and 
aggradation, was developed over the en- 
tire region. It is this peneplanation 
which undoubtedly accounts for the even 
crest line of the range, while subsequent 
uplifts have caused streams to cut can- 
yons into the ancient surface, producing 
the rugged mountains of today. 

The final modeling of the landscape 
was achieved by Pleistocene glaciers 


which scoured mountain valleys and 
piled up huge moraines in lowlands. 
During the last stage of glaciation the 
Park Range was almost entirely covered 
with ice (Figure 2). Inthe central and 
northern portions only serrate peaks rose 


above it, while in the southern section 
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FIGURE 1.—-Location of the region of study. 
The main highways and important rivers are in- 
dicated. The shaded portion represents the area 
covered by Figures 2, 3, and 4. 
an ice cap covered the Continental Di- 
vide. Glaciers descended all the major 
valleys to terminate on the lowlands 
3,000 to 4,000 feet below, but differed 


in size and behavior on east and west 


slopes. Those on the west were longer 
and terminated approximately 1,000 
feet lower than those on the steeper 


North Park side. 


east-slope glaciers are very large and 


The moraines of the 


well preserved, while on the west they 
Out- 
wash plains are proportionately larger 


are small and sometimes lacking. 


on the west, suggesting more rapid melt- 
ing of the glaciers. These differences 
are explained in part by the favorable 
exposure to moisture-bearing westerly 
winds. Beyond the deposits of the last 
glaciers, patches of considerably older 
moraines occur at several localities ( l*ig- 
ure 3). These areas have a mature to 
pography very unlike the rough hum- 
mocky surfaces characteristic of the 
later moraines. 

Pleistocene glaciers played a major 
role in producing the present-day land- 
They (1) 
scoured and polished the high mountain 


scape of the Park Range. 


country, removing all soil; (2) carved 
the steep-walled cirques which give the 
range its rugged and picturesque char 
acter; (3) widened and deepened the 


canyons; (4) gouged out lake basins 
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which today serve as natural reservoirs 
(5) blocked and 
otherwise disarranged stream systems; 


for irrigation waters; 


(6) deposited huge morainic hills, now 
prominent features in the landscape ; and 
(7) produced extensive gravel outwash 
plains ideally situated for irrigation de- 
velopment. All of these features play 
an important part in the land economy 
of the range today. Since glaciation, 
little change has taken place in the char 
acter of the land surface. Weathering 
has destroyed some of the glacial polish 
and striae, and streams have cut their 
courses into outwash plains and mo 
raines, but no major alterations have 
occurred. 

Climate of Today. 


zones are represented on the slopes of 


Several climatic 





FIGURE 2,—A 
Pleistocene landscape of the Park Range of Colo 


reconstruction of the late 
rado. The white areas represent the glaciers. 
In the north and central portions only a few ser 
rate peaks stood above the ice, while in the south 
the entire crest of the range was buried lo the 
east lies the broad basin of North Park. The 
valleys cutting the more gentle western slope are 
tributary to the Elk River. 
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the Park Range. At the base semiarid 
conditions prevail, but as elevation in 
creases so also does moisture, because 
of orographic precipitation. “Tempera 
tures vary inversely with altitude, with 
the result that heat and rate of evapora 
tion are greater on the plains than in the 
cooler, moister zones above. 
Climatological records have been kept 
in the towns adjacent to the range and 
show a surprising difference between 
east and west slopes in the annual rain 
fall. Walden, in the middle of North 
Park at an elevation of 8,050 feet, re 
ceives an annual precipitation of only 
9.01 inches, while Steamboat Springs, 
lying 1,300 feet lower in the Elk Valley 
on the opposite side of the range, has 
22.88 than twice as 
The aridity of North Park re- 
sults from the fact that it 1s a high 
mountain basin entirely surrounded by 


inches, or more 


much. 


ranges which precipitate the moisture 
from the rain-bearing winds before they 
the 
Steamboat Springs les nearer to the 


reach basin. On the west slope, 
Park Range and, therefore, receives the 
benefit of orographic — precipitation. 
\lso, because of the prevailing winds, 
southwest slopes receive the most rain. 
Most of the rainfall over the Park Range 
comes in the form of convectional thun 
derstorms during the spring and sum 
mer. 

The growing season 1s very short with 
scarcely 50 days between killing frosts. 
Only hardy, quick-growing crops can 
be raised. ‘The monthly mean tempera 
tures range from 15° I. in January to 
60° I. in July and August, the warmest 
months. The mean annual temperature 
is approximately 38° F. 

No records are kept on the slopes of 
the Park Range, but it is safe to assume 
that the climatic zones vary with eleva 
tion. Moisture increases, temperatures 
decrease, and the length of growing sea 


son is shortened. All of these changes 
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are reflected in the responses of vegeta- 


tion types and varying land uses. 


(CULTIVATED LANDS 

Cultivated 
land near the Park Range is confined to 
Be- 


cause of sparse rainfall and a high rate 


Areas Under Irrigation. 
valleys bordering the lower slopes. 


of evaporation, irrigation is necessary, 
and valley flood plains with low terraces 
bordering them are used for this pur- 
verdant meadows 
which stand out in summer sharply out- 


pose. Ilere are 
lined against the grey of sage-covered 
foothills (Figure 5). Severe glaciation 
during Pleistocene times has tended to 
make physical conditions ideal for irri- 
gation. Streams from the ancient gla- 
ciers deposited large amounts of out- 
wash in all the lower valleys, and this 
glacial material has produced broad, 
gently sloping valley floors which make 
it possible to irrigate with minimum ex- 
pense. 

\ glance at the maps (ligures 3 and 
+) will show the close correlation be- 
tween areas of outwash deposits on the 
glacial map and irrigated croplands 
shown on the land utilization map. The 
irrigated fields of the North Platte River 
Valley are located on the outwash plains 
of Ilattop, Bear Creek, and Lone Pine 
glaciers. Similarly, farther south the 
outwash deposited by streams from the 
Red Canyon, Livingstone, and New 
comb glaciers is now utilized for irri 
gated cropland. On the west side, out- 
wash from Elk glacier is irrigated from 
Hinman Park as far as Big Creek, while 
the small irrigated lowlands in Soda and 
Big Creeks are additional examples of 
the same adjustment. 

In most of the valleys, particularly on 
the east side of the range, the low hills of 
terminal moraine mark the upper limits 
of irrigation Water is 
diverted from the streams at this point 
and carried around the edges of the fields 


(Figure 5). 
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FiGureE 3.—-Glacial features of the Park Range: (1) moraines left by the most recent glaciers; (2 
areas covered by ice during the last glaciation; (3) outwash plains; (4) old moraines; (5) unglaciated 


areas; (6) direction of ice movement 








LAND UTILIZATION IN A GLACIATED MOUNTAIN RANGI 369 


LEGEND 


IRRIGATED AREAS 


DRY FARMING AREAS 


ANA AAAAAAAA 
A AAAA AR 


ASPEN FORESTS 


SPRUCE-FIR FORESTS 


AA‘AN 


AKA AAAA AAAS 


AKA 

AAAAAAR yp 

AAA A 

AA AAR 

A 

AAR, 
A 


A 
A +“ 
A 


LAL 
Aan ct 
ANAAAAA An bbe 
AA ALL 
BUFFALO PASS it 
A10,.250 4 ¢ 
AAAAALL 
AAAAAL 
AAAA 
AANA , 
AAA 
, AA 
100°A0'n A A 





Ficure 4.-Land utilization of the Park Range of Colorado. A comparison of this map with the 
one showing glacial features (Figure 3) reveals many close relationships between land use and the 
physical landscape. 
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FIGURE 5. 
Lone Pine glacier. 


The low, aspen-clad hills at the base of the mountains mark the terminal moraine of 
In the foreground, on the broad, outwash plains, hay is grown under irrigation. 


After harvest the hay is stored on the racks in the fields to be used for winter fodder. 


in master ditches which sharply define 
the upper limits of cultivation (T*igure 
0). 

The steady flow of all the major 
streams in the region is the second 
important 
Like the outwash plains, this 1s tied up 


factor favoring irrigation. 


Stream 
regularity is due to chains of small lakes 


with the work of early glaciers. 


lying in glacially scoured basins which 
interrupt the stream profiles in the higher 
mountains. These lakes serve as nat- 
ural reservoirs to store the water from 
rains and melting snow. 

Irrigated Crops. In North Park the 
twelve irrigated valleys bordering the 
The short 
growing season makes the cultivation of 


range are cropped with hay. 


other crops impractical in this area. 
The water is turned in on May 15 and 
allowed to run until July 15. During 
that period, roads traversing the fields 
are impassable. Consequently all the 
main roads follow the interstream ter- 
races which are higher than the irrigated 
valley floors. Irrigation is followed by 
a drying period during which the grass 
ripens, and at the beginning of August 
it is ready to harvest. Because of dry- 
ness of the climate, hay is stored in the 


open (Figure 7). If the field is marshy 
because of excessive irrigation, hay- 
mounds are placed upon racks made of 
In drier 
places the hay is occasionally piled on 


posts driven into the ground. 


supports in such manner as to make a 
winter shelter for the sheep. 

Until recently, most of the hay in 
North Park was used by the ranchers as 
winter food for their cattle, while only 
the surplus was shipped out to neighbor- 
ing regions. At the present time, how- 
ever, as emphasized by Mr. Davis in his 
article on “Land Utilization in North 
Park, Colorado,” there is a trend to- 
wards reducing the cattle population and 
increasing hay as a cash crop. 

On the west side of the range condi- 
tions are more favorable to agriculture. 
The broad outwash plains of the Elk 
River Valley lie 1,000 to 1,500 feet lower 
than those in North Park, and conse- 
quently the growing season is longer. 
Although the rainfall is greater than on 
the east, irrigation is still necessary, and 
broad green fields of waving grains are 
traversed by ditches lined with aspens 
and willows (Figure 8). 

Dry Farming. Above the irrigated 
outwash plains on the west side of the 
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Park Range, agriculture ts carried on by 
he Elk 


low, flat 


dry farming (Figure 4) 


River Valley is flanked by 


topped associated with an 


terraces 
earlier erosion cycle. ‘These have been 
cleared of sage brush and are dry farmed 
with oats, wheat, and barley (Figure). 
The cost of cultivation is less than on the 
irrigated lands, but the yield is not so 
high. The existence of dry farming 
here reflects a slightly longer growing 
season and 10 inches more rainfall than 
While 
dry farming is possible and profitable on 
the west, it 1s not even attempted on the 


is found east of the mountains. 


drier eastern side of the Park Range. 
GRAZING LANDS 


Cattle and sheep raising are the domi- 
nant activities inthe Park Range. Two 
types of seasonal pastures are used: (1) 
the Sage Brush Plains and (2) the Up- 
land Pastures. The character of each 
pasture type is determined by physical 
factors. 

Sage Brush Plains. Below eleva- 
tions of 8400 feet in North Park and 
7,100 feet in the Elk River Valley, sage 


brush dominates the landscape, covering 
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all areas too rough or high to be irri- 
vated and too dry to be dry farmed. It 
is found on the intervalley gravel ter- 
races in North Park and on some of the 
lower terminal moraines. Although the 
sage plains are the most extensive of the 
pasture types, they have the lowest carry- 
ing capacity. Because of extreme arid- 
ity and thin soil, only scant grasses grow 
among the sage bushes. 

After irrigation has begun on the low- 
lands, but before the summer pastures 
are ready, the sheep and cattle are turned 
loose on the sage-brush lands. Again 
in the fall, after snows close the upland 
pastures, the animals seek a living on the 
sage plains. This is followed by a pe- 
riod of winter grazing on the stubble of 
the irrigated fields supplemented by hay 
feedings. Ina few sections, meadows 
are irrigated solely for grazing purposes 
(Figure 10), but this is not customary 
since land which is worth irrigating is 
worth cropping. 

Upland Upon the land 
utilization map it was necessary to in- 
clude Woodland Meadows with Upland 
Pastures and Aspen Areas (Figure 4). 
\ttention is called to this grouping espe- 


Pastures. 


Wenge 





_ Figure 6. 
helds of North Park. 
the right. 


Irrigation ditches at three different levels bring the waters of Norris Creek to the hay 
Here water from one ditch is being bridged across the main ditch to the field at 
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cially since the utilization of these two 
types of summer pasture is not the same. 

Woodland Meadows are the summer 
range for cattle. They are found in the 
upper glaciated valleys and on foothills 
and stands of 
aspens allow growth of succulent grasses 


and 


moraines where open 


flowers. Cattle prefer meadows 
which are rather swampy and moist as 
better grasses grow there. “The glaciers 
helped to create these conditions by dis 
arranging drainage patterns and leaving 
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with 


tures, although not associated 
moraines, owe their existence to glacia 
tion. The broad portion of the crest 
of the Park Range was covered by a 
small ice cap during the Pleistocene pe 
riod (Figure2). Today the area shows 
the results of glacial scour. Drainage 
is poor and many small lakes and spring 
ponds dot the fields which he between 
open stands of spruce and fir (igure 
iz}. 


(10,200 feet), cattle are easily driven to 


In spite of the high elevation 





FIGURE 7. 
Valley on the west side of the Park Range. 
middle of the fields all year round. 


many swampy undrained depressions. 
Behind the horseshoe terminal moraines, 
lakes formed 
filled, producing park-like areas ideal for 
cattle (Figure 11). Livingstone Park 
and Newcomb Valley on the east side 


which have since been 


have meadowlands among the trees be- 
hind frontal moraines. Swamp Park 
on the west side 1s a meadow tormed be- 
hind a moraine where a close correlation 
exists between the physical setting and 
land use ( Figures 3,4, and 17). 

In addition to the many small mead 
ows in the valleys, there are cattle pas 
tures on the Continental Divide in the 


vicinity of Buffalo Pass. These pas 


Wheat and oats as well as hay are raised on the irrigated outwash plains of the Elk 
Because of the drv climate the hay may be stored in the 


these pastures over an old wagon road 
which formerly crossed the range at 
Buffalo Pass. 

The high Upland Pastures are the 
summer range for sheep. They are 
drier, cooler, and less accessible than the 
cattle pastures. Usually situated near 
or above tree line, they reflect the influ- 
ence of thin soil and a short growing 
due to cold. Only 
short grasses and alpine plants grow here 


season eCXCESSIVE 
among a few wind-blown spruces (Tl ig- 
ure 13). The close correlation between 
the upland pastures and the unglaciated 
portion of the high country near the Con- 
tinental Divide 


1S particularly note 
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FIGURE 8. 


Willows and aspens border all of the main irrigation ditches and streams in Elk Valley. 


In the foreground a ditch sharply defines the contact between hay field and sage brush. 


worthy (Figures 3 and 4+). The crest 
of the central and northern portions of 
the range stood above the Pleistocene 
glaciers (ligure2). Today these areas 
between the precipitously walled cirques 
are the only places flat enough for pas- 
tures. They are all located within the 
National Forest boundary and are al- 
lotted to the various ranchers at estab- 
lished rates 
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FIGURE 9. 
and Elk River. 


Mei if wns 
aw 


North 


Park own sheep and cattle ranches which 


Several large companies in 


These units 
are run in competition with small, pri- 
vately-owned ranches. 


are operated by tenants. 


‘The animals are 
moved to the high mountain pastures in 
summer, while the fields in the valleys 
are being irrigated to grow their winter 
fodder. When the snow comes, both 


sheep and cattle return to the lowlands. 





This fine stand of yellow aspen crowns the high ridge above the junction of Mad Creek 
In the foreground, oats are dry farmed at 7,500 feet on a patch of old glacial drift. 


An enormous ice-carried erratic rises above the aspens. 
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FIGURE 10. 
used for protection of livestock during the cold winter months. 


Some are wintered in the park, while 
many are shipped out before the cold 
weather sets in. Because of the dre ) in 
beef prices, ranchers find it more profit- 
able to sell their hay than to feed it to 
cattle during the winter months. ‘This 
removes the risk of wintering animals 
which must later compete in the markets 
with those favored 


fattened in more 


regions. 


Forest LANDS 


The forests of the Park Range are of 
three types, namely: (1) Aspen, (2) 
Lodgepole Pine, and (3) Spruce-f ir. 
ach type reflects a definite response to 
varying climatic conditions. 

Aspens. 


mined by aridity, marks the contact be- 


The lower tree line, deter- 


tween the aspen groves and sage plains. 
In North Park this line varies between 
8,400 and 8,700 feet in elevation. On 
the west side of the mountains it 1s some- 
what lower, ranging from 6,800 to 7,500 
feet. This difference is due primarily 
to the greater precipitation on the west 
slope. The aspens grow in open stands 
with grasses and flowers beneath them. 
Near the lower tree line they cling to 
protected spots. On the terminal mo- 
raine of Red Canyon glacier they lie in 
the kettle holes between sage-covered 
hills 14). the 


(Figure Higher up 


Cattle grazing on an irrigated meadow in North Park. 


The barn in the distance is 


mountain slope the aspens merge with 
the spruce-fir forests. 

\t the eastern edge of the Park Range 
there is an interesting relationship be 
tween the position of the aspens and firs 
onthe moraines. On the map of glacial 
features (Figure 3) lateral moraines ap- 
pear as roughly parallel ridges extending 
out into the lowland. On the land use 
map (Figure +) there are parallel bands 
of aspen and spruce-fir. These bands 
represent the slopes of the lateral mo 
raines. Spruces and firs prefer cooler 
northward-facing slopes, leaving sun- 
nier, drier, south sides to aspens. — Lat 
eral moraines on either side of Bear, 
Lone Pine, and Livingstone Creeks are 
good examples of this relationship. On 
the west side of the range aspens cover 
all the lower mountain slopes (Figure 9). 

The chief uses of aspens are for fence 
posts, gates, bridges, cattle guards, and 
firewood. Beavers use them for dams. 
The aspen forests of the west slope 
merge with spruce-firs bet ween 9,500 to 
9,700 feet, only slighter lower than on 
the North Park side. 

Lodge pole Pine. 


dense stands of lodgepole pine separate 


At several places, 


the aspens and spruce-firs. This is trun 


near Pearl, Little Grizzly Creek, Swamp 


Park, and Dome Peak. These areas 


stand out 1n contrast to the darker fol1- 
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FIGURE 11 


fine stand of spruce-fir may be seen in the background 


aged contters. In elevation they range 
from 8,500 to 9,000 feet and represent 
areas Which have either been burned, as 
in Little 
Many of the trees are 


near Pearl, or cut over, as in 
Grizzly Creek. 
merchantable and are being used for lo 
cal building purposes. 

oy ruCEe leur 
\Ipine fir dominates the 
steep mountain slopes above 9,500 feet. 


Ilere the 


The Englemann spruce 

association 
temperatures are cooler and 
rainfall is more abundant. It occurs im 
the glaciated valleys and on the divides 
Qn steep rocky slopes where the soil ts 
thin, the trees are few 


and poorly de 


ee a ed 


FIGURE 12 


\ summer cattle pasture in a flat area behind the m 


\ spring pond in the cattle pastures of the Continental Divide near Buffalo Pass. 


rraines of the beaver glacier. A 
veloped (igure 15). Some areas, like 
the Sawtooth Range and Red Canyon, 
are too steep and rocky to support any 
trees. In the high country the forests 
The 


upper tree line in the Park Range ts de 


merge with the upland pastures. 


termined by shallow soil and a_ short 


\ aries betw een 
10.700 feet. 


merchantable size, but in 


season. It 
10.300 and 


erowing 
Some of the 
timber is of 
accessibility makes lumbering on a larg 
scale pre hibitive. 


RECREATIONAL USES 


lSoremost among the resources of the 





This 


portion of the range was covered with an ice cap during glaciation, and today irregular drainage has 
produced swampy fields between open forests of spruce-fir 








376 





EcoNoMIc GEOGRAPHY 





FIGURE 13. 
Divide. 


Park Range is the beauty of the moun- 
tain The fields, 
blue lakes, and cool spruce forests are 


scenery. snow clear 
certain to lure the vacationist (Figure 
16). 

It is not easy to penetrate this pictur- 
esque section of Colorado and conse 
quently it has remained relatively un 
touched by travelers 


The 


the thousands of 


who race across the continent. 


The summer pastures for sheep on the wind-blown unglaciated parts of the Continental 
They are drier, cooler, and less accessible than the cattle pastures. 


nearest highways pass through Walden 
and Steamboat Springs, several miles 
fromthe mountains. “To enjoy the high 
country it is necessary to follow the Na 
tional lorest Service trails, camp near a 
mountain stream, and listen to the wind 
whistle through the tall majestic ever 
The trails are good and well 
One trail 


PTeens. 
marked. follows the broad 


Continental Divide for many miles. 





FIGURE 14. 
the aspens surround 


Qn the foothills the aridity determines the contact between the sage and aspen 
i kettle-hole pond on the Red Canyon terminal moraine 


Here 


In the distance the 


aspens appear as dark patches on the irregular surface of the moraine from Lone Pine glacier 
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FiGURE 15.-—A typical forest landscape in one of the upland valleys on the west side of the range. 


Glacial scour has left only scant soil between polished rock ledges. Here the spruce and fir seek a 
foothold 


In recent vears a few enterprising and streams is a popular pastime. The 
ranchers have built cabins to care for lakes are kept stocked by the U. S. Bu- 
fishermen and = occasional mountain  reauof Fisheries which maintains hatch- 
climbers. Saddle horses are available — eries at Walden and Steamboat Springs. 


at several places. The Park Range But let the fisherman, as he enjoys his 
offers so many attractions that it is cer- trout around the evening campfire, not 


tain facilities for taking care of travelers forget the debt he owes to glaciation. 
will be increased in the near future. The glaciers scoured out the basins 


Trout fishing in the mountain lakes where trout lakes lie. They caused the 





FIGURE 16.—The summit of the Park Range in the vicinity of Mt. Zirkel. The valley walls have 
been steepened by the work of mountain glaciers. Although of little immediate value to the ranch- 
men, the rugged scenery is the goal of an increasing number of travelers. 
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IRRIGATED 


DRY FARMING 


FIGURE 17. 


correlations between ( 
unglaciated upland and pasture lands. 
the range. 
also Figures 3 and 4. 


uneven stream beds where, today, cas 
cades and rapids form natural pools. 
Mountain climbing may lure others to 
Mt. Zirkel, the highest peak 
(12,200 feet), presents a bold, jagged 
face. 


the region. 


The peaks in the Sawtooth Rang 
offer infinite rock-climbing possibilities. 


SUMMARY 


In the Park Range of Colorado the 
chief types of land use are (1) grazing, 
(2) irrigation agriculture, (3) lumber- 
ing, and (4) recreation. The effects of 
severe mountain glaciation and climatic 
variations have determined these types 
of land economy (Figure 17). 

Kor many years cattle and sheep rais- 
ing has been the dominant industry. 
The ranchers required high upland pas 
tures for their herds in summer. These 
they found on the Continental Divide 
and in the 
frontal moraines. 


swampy areas behind the 
They also needed 
level land on which to raise hay for win 
ter feed. The glacial outwash plains at 


the base of the mountains were ideal for 


The above sectional block drawings show the physiographic features (A 
utilization (B) in a narrow belt across the central portion of the Park Range. 
(approximately 5 miles wide and 30 miles long) is exactly the same in both drawings. 








and land 
The area illustrated 
Note the close 


1) glacial outwash and irrigated land, (2) moraines and aspen forests, and (3 
Note that dry farming areas are restricted to the west side of 
A careful comparison of the two drawings will reveal numerous other relationships. (See 


this purpose. 
The 


found irrigation a simple matter, for thi 


\ridity made irrigation 


necessary. ranchers, however, 
glaciers had gouged out lake basins im 


the upper valleys thereby producing 
This resulted 


ina rehable and steady supply of water. 


many natural reservoirs. 


In the spring and fall when the upland 


pastures were closed, the sage-brush 
plains supplied temporary grazing areas. 
Like shepherds in distant parts of the 
world, the ranchmen of North Park 
practice transhumance. 

Lumbering for local needs is carried 
on in the foothills of the Park Range 
Rugged topography serves as effective 
protection to the which add 


greatly to the beauty of the landscape. 


forests 


The few travelers who venture from the 
main highways find in the Park Range 
an unspoiled vacationland. Artists and 
campers are attracted by the picturesque 
mountain setting. — fishermen and pros 
pectors come always in hope. — Physiog 
raphers come in search of a chapter of 
earth history. 





LAND UTILIZATION IN NORTH PARK, COLORADO 


Charles MI. Davis 


N VIEW 


the western cattle economy has de 


of the manner in which 


pleted the resources of the range 
land, it interests a student of land utiliza 
tion to find a mountain basin in which 
cattle ranching has, apparently at least, 
reached an adjustment to the character 
of the land which supports it. Curtosity 
as to the nature of the land use in North 
Park, Colorado, in contrast to that of the 
western range as a whole has prompted 


this examination of some of its aspects. 


. + 
* Bod HERN 
Park] a MOUNTAIN 
RA 
North Park 
—_—_——_ 


North Park is the northernmost 


principal int 


FIGURE 1 
ot the tour 
Colorado 


ermontane basins in 


In the 1870's cattlemen from Wyo 
ming drove their herds up the narrow 
valley of the North Platte River or over 
the low hills of the Medicine Bow Range 
and into the North Park Basin 
the winter snows mack 


Before 
it hazardous to 
return through these easy the 


herds were driven back to the plains, for 


passes 


the cattlemen believed that stock could 
‘This 
supposition could not have lasted long, 
however, for by 1878 homesteaders were 


not survive winter in the park. 


coming into the park, fencing off the bot 


tom lands and formine 


a spars settle 


ment (igure 1 ) 
North Park 


was then as it still is an 


isolated and 


picturesque region.  .\ 
fairly level park floor lying at an eleva 


tion of cight thousand feet 1s surrounded 


by mountain walls. On the west the 
crests of the Park Range separate the 
area fromthe Great Basin country. The 


eastern boundary is formed by the great 
curving are of the Medicine Bow, gradu 
ally diminishing from the rugged Never 
Summer Mountains at the south to the 
low, rounded hills at the north where it 
touches the outlvers of the Park Range 
near the state boundary (igure 2). 
The southern side is enclosed by lower 


mountains the 


forming Rabbit [ars 
Range. 

In North Park the settlers did not find 
many of the resources which favor occu 
panee. ‘The natural vegetation of the 
park floor was a thin covering of sage 
brush,and scanty rainfall with a frost-en- 
dangered growing season of two months 
offered little hope of improving this by 
agriculture. The bottom land along the 
streams supported meadows of grass 
and willows but not extensive enough 


to feed many cattle. The most impor- 


tant resource was the water from the 
melting snows on the surrounding 


formed a net 
work of streams with steady and depend 
able flow, which traversed the park floor 
and united to the North Platte 
homestead claims in- 


mountain slopes. This 


form 
River Since 
cluded water rights and irrigation was 
simple and inexpensive, the settlers im 
proved and enlarged the meadows until 
they included almost all of the bottom 
land the 


Considerably more land was brought 


and some of lower 


terraces. 
under irrigation than could be served or 
dinarily by the available water resources, 


and from this early overdevelopment the 
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area of irrigated land has steadily 
dwindled through three decades. The 
meadow land provided the type which 
was lacking in the natural conditions and 
made a cattle ranching economy possible. 

There are today in North Park three 
types of land, easily recognized and 
sharply separated one from the other, 
each of which plays a definite part in the 
ranching economy of the area (Figure 
3). The first of these types 1s the irri- 
gated meadow land along the streams 
(Figure 4+). Most of this area is util- 
but a 
smaller part is used only as pasture. 


ized for harvested hay crops, 
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FiGURE 2.—The headwater streams of North 


Platte river flow across the park floor in wide val 
leys. 
summer crops and winter pastures The moun 
tain slopes furnish the summer pasturage. 


These meadows are the key type in 
ranching because they produce the all- 
important winter forage and no other 
winter pasturage is available in the park. 
Since the acreage of the meadows ts re 
stricted not only to the area which can be 
irrigated by the available water, but also 
by the legal ownership of the rights to 
the water, this land type sets the limits to 
the ranching economy as a whole. 

The occupy the 
greater part of the park floor form the 


interfluves which 


second of the land types. These low 
hills, flattish ridges, and small mesas are 
covered with a uniform and monotonous 
vegetation of thin 


sagebrush (Figure 


These lowlands are mostly irrigated for 
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5). As grazing land it has such a low 
carrying capacity (estimated at eight 
animal unit years per section; that ts, 
640 acres will pasture eight head of beef 
cattle per year) that it is used only for 
short intervals in the spring and _ fall 
when the mountain slopes and foothills 
its low 


are not available. Because of 


value to ranching, parts of the 


brush land have never been taken up by 


Sage 


homesteading during the fifty-five vears 
the area has been open to entry. 

surround the 
park floor ce ympose the third of the land 


The mountains which 
types. These slopes receive consider 
able rainfall, as much as thirty inches in 
contrast to eight or ten on the floor and 
as a result are somewhat heavily for 
ested. Onthe foothills and lower sl ypes 
the woods consist of a rather open stand 
of aspens and conifers interspersed with 
grassy, parklike intervales. During the 
period in Which they are used the foothill 
pastures have a relatively high carrying 
capacity (estimated at more than fifty 
head per section) and form the summer 
pastures for most of the cattle in the 
park. The middle slopes of the moun 
tains are more heavily timbered, with less 
grass. On these the pasturage 1s scarce 
and, in addition, they are almost entirely 
within the boundaries of the National 
lorest, wherein grazing is regulated and 
made secondary to forest considerations 


National 


containing one-third of the land and al 


The entire Forest holdings, 
most all of the wooded area of the park 
furnish summer pastures tor only about 
one-quarter of the cattle. The alpine 
summits of the mountains are limited in 
area, are steep, rocky, and exposed 
Some of them are used as sheep pastures 
for short intervals in midsummer, but in 
general they are nonfunctional in terms 
of land use. 

The present utilization necessitates a 
seasonal migration of the cattle from onc 


land type to another. In spring when 
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the irrigation water is turned on the 
meadows the cattle are driven out to the 
sagebrush where they pick up a scanty 
living until the snow disappears from 
the lower mountain slopes. Through 
the summer months the cattle graze in 
the wooded pastures of the mountains, 
being turned back by riders when they 
stray down toward the meadows, now 
By the middle 
of September the mountains are white 


with snow and the cattle are drifting 


green with the hay crop. 


down in small groups toward the low 
lands. Large herds of sheep in charge 
of a shepherd and his dogs may be met 
along the roads leading from the hills. 
The animals remain on the sagebrush 
pastures as late as possible to conserve 
the stacked hay 


and stubble of the 


meadows which must 


suffice through 
five long winter months when the tem 
perature sometimes drops to thirty be 
low zero and the cattle huddle behind the 
stacks, tails to the wind, and long, 1f 
cattle can long, for the springtime 

The ownership of the land (Figure 
©) reflects the value of each of these 


The 


homesteaders who first came into North 


types to the ranching economy 


Park took up land along the streams and 


acquired therewith certain water rights 


NORTH PARK 





| IGURI 4 The valley bottoms and lower ter 
races have been converted into meadows by irri 
gation, and the sagebrush occupies the rest of the 
park floor Che distribution of these land types 
is simultaneous with the surface 
patte rns 


ind drainage 
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FIGURE 4. 
after the crop has been cut and stacked. The 


\ hay meadow in early September 


remarkably sharp contrast between the sage 
brush land, the meadows, and the mountain foot 
hills is shown in this photograph. 


More land, both irrigated and upland, has 
heen added to these holdings by purchase 
until the average size of the ranches ts 
now somewhat over 1,500 acres. To 
the ranchers who own the irrigated land 
the adjoining upland pastures are worth 
paying upon 


taxes limited 


amounts as evidenced by the extent of 


only in 


sagebrush area which still remains in 
public ownership. ‘This is explained by 
a double cause : first, after the valley land 
with its water rights had all been taken 
up the sagebrush land was not worth 
owning alone because it could not sup 
port ranching without the other types; 
and secondly, those who could use the 
sagebrush did so without owning it, for 
North Park was settled in the days when 
“open part of the cattle 
ranching system. Through time some of 


range’ was 
the uplands adjoining the meadows have 
heen acquired by the ranchers as a matter 
of convenience and protection, but the 
parts distant the streams have 
remained The mountains 
were similarly regarded as public pasture 
in the early days of the settlement and 
little of such land had been acquired at 
the time when the boundaries of the Na 
tional l‘orests were established thirty 


Vears ago. 


from 
unclaimed. 


\n examination of Figure 7 suggests 


the tact that this seemingly harmonious 
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FIGURE 5. 
of the park floor. 


by no one until now it 


The sagebrush upland covers most 
{ sed by everyone and owned 
is of little use to anyone. 


adjustment of cattle ranching to the land 
resources in North Park is the present 


aspect of a long-time process which has 


included periods of overdevelopment. 
The area of irrigated land has steadily 
declined from a period of maximum de 

velopment antedating the time for which 
reliable statistics are available. During 
this period of decline in irrigated acreage 
there has been a steady increase in the 
area of cropped land until it has almost 
equalled the area of irrigated land. This 
would seem to indicate the abandonment 


of irrigation on the poorer marginal 
acreage and the replacement of the better 
irrigated pasture with hay crops. [ex 
plained in the words of local ranchers, it 
means that “if it is worth irrigating, it is 
worth mowing.” 


The 


largely of land in the process of acquisi 


CONSISTS 


unclassified acreage 


homesteading. Certain 


~ 


tion by othe) 


land is also included, such as that bought 


from the state, but “not paid for,” and 
lands leased and “withdrawn from en 
try.” (From the “Year Book of the 
State of Colorado,’ 1933. ) It repre 


sents the constant and ordinarily abot 
tive attempt to establish ranching occu 
pance without the necessary meadows 
The sagebrush land has been open to 
settlement established 


in the park and there have always been 


entry since was 


hopetul people who would try to make a 
Much home 


living upon a section of it 





(;EOGRAPHY 


steading was undertaken with the inten 
tion of acquiring title and then sellin; 
out to some larger and established ranch 
Over this period of tifteen vears (Figure 
7), five times the required homestead 
tenancy, the amount of land added t 
private ownership has been less than the 
amount constantly in the process of a 

quisition. “This leads to the assumption 
that only one in five homesteaders re 

mained long enough to prove up on thei 
claims. Such land as was patented by 
homesteaders did not add materially to 
the ranching nor alter the utilization of 
theland. Between 1910 and 1930 there 


Was an increase of twenty-five (fourteen 


] 


per cent) in the number of “farms” in 


North Park, but in the same period th 


size of the “farms” increased forty per 


cent to an average of 1,582 acres cach 
13th, 14th, and 15th Census 
l’nited States.) The 


had used the sagebrush land as 
> 


(lerom the 
of the ranchers 
open 
range before it was claimed and had to 
buy up some of it from the homesteaders 
for their boom 


own protection \ 


period of such homesteading in 1922 in 
creased the unclassified Ownership to a 
] 


peak from which there was a rapid de 


cline. The government recognized thi 
inability of this type of land to sup 
port ranching by withdrawing their 
share of it from entry in 1934 under 
the provisions of thi 
\ct 

The size and composition of the live 


‘ 
stoct 


Taylor Grazing 


population (higure &) furnish a 
much more sensitive barometer to trends 
in the 


cattle business than do the rela 


tively stable conditions of land owner 
ship. In 1922, the number of rang 
cattle (.\) reached a peak correlating 


with a peak of land tenancy, (D), in th 


same vear. ‘Thereafter it fell toa low in 
1929, from which it is now recovering 


his decline is due, probably, toa com 


bination of conditions, at least One Of 


which, the increased use of the range by 
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FIGURE 6 Private 
| 


stream bottom | ind 


owners have taken up the 
ind the adjoining sagebrush, 
but the parts distant from the streams have never 
been claimed Phe | 


national boundaries 


thbove the lower limits of trees 


torest 
ire somewhat 


sheep (B) can be interpreted by statis 
tics. According to local ranchers sheep 


are more efficient users of the various 


horage resources Of] 


beef cattle 


the park than are 
In addition to producing 
wool as a by-product, sheep herd to 
gether and are more casily tended in the 


\lso the 


lambs can be sent to market at the end of 


high mountain pastures. 


one sununer, thus avoiding the expensive 
winter feeding required for beef cattle. 
Line © indicates the amount of forage 


necessary for the combined livestock 
population in the park, expressed m ant 
mal units (the amount of forage neces 
sary to feed one beef animal or five sheep 
for one year ) and it shows the extent to 
which inereased number of sheep con 
sume. the 


cattle 


forage formerly used by be 
Perhaps the most significant of thy 


trends underlying the seemingly har 


momous adjustment between occupance 
and land is a tendeney away from the 
production of grass-fed cattle toward 
the production of hay as a cash erop 


This trend may alter the function of 


North Park as a region in the econonie 


processes nited States In 


ot western | 
“good years,” that is, when water ts plen 
tiful, son surplus hay is available to 


ship out and to many of the ranchers it 
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scems more profitable to raise hay exclu 
sively for sale and to abandon cattle 
ranching almost completely. Several 


conditions have induced this change. 
lirst, on ranches containing little moun- 
tain footland there is a shortage of sum 
Wier 
the 


rang Demand for pasturage in 
National that 


permits are issued by the district ranger 


l‘orests is so great 
at Walden, in the ratio of about twenty 

five per cent of the original applications. 
Phe natural forage resources of the park 
exclusive of the hay crop are enough to 
feed only about one third of the present 
animal population and the balance must 
he supported from the cultivated land. 
Second, the cattle are grass-fed stock 
which cannot compete for market price 
with Third, 


there is much more hazard and expense 


erain fattened animals. 
involved in the operation of an establish 
ment as a cattle ranch than as a hay 
ranch. In general the hay operations 
produce a much smaller income per acre 


than do the cattle operations, but this is 















LAND OWNERSHIP IN NORTH PARK 
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ership into the public domain is accompanied by a 
varying amount of land constantly in the process 
of this changing ownership. The peak of this un 
classified land in 1922 represents a boom period 
of unsuccessful homesteading. 
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ottset by greatly reduced overhead ex 
penditures. 

The magnitude of this trend toward 
the production of hay as a cash crop ts 
such that, in 1930, one-third of the estab- 
lishments and one-third of the irrigated 
acreage in North Park came under the 
census classification of “specialty crop 
production.” The change has not, how 
ever, produced any significant alteration 
in the ownership pattern, for the hay 
ranchers have apparently either let their 
pastures lie idle or have leased them to 
other cattlemen. The chart below, com- 
piled from the returns of the fifteenth 
census of the United States, for all of the 
cattle and hay ranches in the park shows 
practically no differences for the two 
types of The 


land, assessed at one dollar per acre, is of 


operations. sagebrush 
such low value that the ownership of a 
thousand acres of it, whether used or 
idle, does not add greatly to the owner's 
tax burden. This shift to hay ranching 
is an easily reversible trend, for the Op 
erators still own the dry pastures and 
may revert to cattle production at any 
time by restocking their lands. 


lverage lverage 
iverage Irrigated Vumber 
icreage icreage Cattle 
59 crop specialty (hay 
ranches 1,650 528 13 
106 stock ranches 1,864 529 177 


‘There are few significant non-agricul 
tural developments in the economy of 
North Park. 


derlain by a coal formation and one mine 


Much of the park is un- 


continues sporadic operations, but min 
ing is not significant either economically 
or areally. Although the country re- 
sembles Jackson Hole, Wyoming, where 
the summer visitor business is well devel- 
oped, North Park has not as yet built up 
the publicity necessary for such enter- 
prise. A few of the ranches accept pay 
ing guests and one small summer hotel 
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FIGURE 8.—-The increasing magnitude of sheep 
ranching has compensated for the decreasing num 
ber of beef cattle. There is a direct relationship 
between the peak of beef cattle population and 
the peak of land tenancy 


anda few tourist cabins mark the begin- 
That 
this development will alter the present 


ning of the recreational business. 


land utilization in the park does not now 
seem likely. 

This analysis of the land utilization in 
North Park has attempted to show that 
heneath a seemingly harmonious adjust 
ment of the ranching to the land there lic 
two major trends: first, a long-time and 
still functional tendency to reduce the 
irrigated area and the livestock popula 
tion to such size as can be continuously 
and safely supported by the water and 
natural forage resources of the park; 
and, second, a more recent and stronger 
inclination to dispense with cattle as con 
verters of the hay crop and make North 
Park a forage rather than a cattle-pro 
ducing area. 

Harmony appears in long established 
areas where the nature and extent of the 
activities of the inhabitants have become 
closely adjusted to the resources of the 
land. In North Park apparent 
harmony is only the present aspect of a 


such 


gradual and continuous process of 


change. 





SOILS FACTOR IN THE CHARACTER OF LAND USE 
IN THE TENNESSEE VALLEY 


J. Sullivan Gibson 


HE soils of the Tennessee Val- 
The 


intermingling and blending ot 


ley are relatively complex. 


members of Gray-Brown Podzolic, Red, 
and Yellow soil groups, harmonize with 
the humid, and 
with the intermediate location between 
northern and southern soils. Available 
soil maps show no Podzols or Laterites 


mesothermal climate 


in the Basin, and the dominant soils, in 
a sense, are transitional between these 
The intricate blend- 
ing of the soils of the area makes diff- 
cult the identification of individual soils 


two major groups. 


and the classification of the soil series 
In about half of the Basin, 
largely to the north, soils exhibit the gen- 


into groups. 


eral characteristics of Gray-Brown Pod- 
In the other half, soils fall into 
the Yellow and the Red groups, roughly 


Zt lics. 





in the proportions of 30 and 20 per cent, 
respectively. 

The climate of this region, particu- 
larly the abundant rainfall and relatively 
high temperatures, favors excessive 
leaching and, under favorable conditions 
of slope and drainage, accelerates soil- 
Under unfavorable 
conditions, on the other hand, excessive 


forming processes. 
erosion and poor drainage—consequents 
of heavy rainfall—retard soil develop- 
ment and give rise to the immature pro- 
files and the color characteristics pecul- 
iar to many basin soils. 

In the more nearly level areas, where 
the soil materials have lain in place, 
abundant rainfall at all seasons, contin- 
ued heat of and alternate 
freezing and thawing of winters have 


summers, 


produced deeply weathered and greatly 


GENERALIZED SOIL SERIES 
OF THE 
TENNESSEE VALLEY 


FROM ATLAS OF AMERICAN AGRICULT 





FIGURE 1, 


Tennessee Valley Authority 
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YELLOW SOILS 


| re AND STONY LAND 


ALLUVIUM, BOTH FIAST BOTTOMS 
AND TERRACES, 1S SHOWN WITH 
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THE UNITED STATES 








The intermingling of Gray-Brown Podsolic, Red and Yellow Soils in the Tennessee 
Valley accord with the location astride the boundary of these great soil groups. 


Courtesy of the 
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FIGURE 2 


Valley Authority. 


leached soils with distinet profile hori- 
zons. ‘The depth of weathering, the ex 


tent of leaching, and some other soil 
characteristics of these areas vary con 
parent rock. \] 


though limestone is the most prevalent 


siderably with the 


parent rock of the Basin and constitutes 
the parent material of many soils, prac 


Sheet erosion has forced abandonment of the field in the distance. 
field in the foreground shows the erosive work of a single rainstorm. 


The freshly plowed 
Courtesy of the Tennessee 


tically all upland and many lowland soils 
are deficient in lime. This is especially 
true of the soils that have been under cul 
tivation for several decades. ‘This long 
continued cropping, which in most cases 
has pre ceeded without proper precaution 
against soil depletion, has resulted in the 
much of 


exhaustion of the original 





FIGURE 3. 
of the picture separates two farms. 


The proper care of soils depends upon individual farmers. 


The line fence in the center 


Courtesy of the Tennessee Valley Authority. 
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humus. The distinct paucity of organic 
matter perhaps is the greatest single han 
dicap to the soils of the Valley. 

In areas of considerable relief, ero- 
sion greatly limits soil development by 
removing soil materials too rapidly for 
the long-continued forces of climate and 
vegetation to leave their full imprints. 
Under these circumstances, imperfectly 
developed profiles and close conformity 
to underlying rock characterize most 


soils. This condition is strikingly evi- 


FIGURE 4. 
(Courtesy of the Tennessee Valley Authority. 


dent in where soil 
series trend in a northeast-southwest di- 
rection folded 


Erosion, a 


eastern Tennessee, 
characteristic of the 
ridge and valley pattern. 
prominent factor in the development of 
the soil conditions of the Basin, is an 
even more prominent factor in the de- 
terioration of soils under agricultural 
use. Sheet erosion is far advanced in 
many areas of moderate slope where 
continuous cropping proceeds without 
the use of soil-conserving measures. 
A” hori- 


zons : in other areas erosion has removed 


Some areas have lost all their * 
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the entire solum, and farmers are culti- 
vating the unconsolidated parent mate- 
rial. In still other areas gullying has 
virtually destroyed the land, considera- 
ble acreages reverting to timber or to 
waste. 

Many areas have insufficient slope for 
adequate surface drainage; this is espe- 
cially true of parts of the Cumberland 
Plateau, where channels 


stream are 


poorly defined. Drainage of such areas 


is largely subsurface and varies consid- 


} 





Proper methods of land use a generation ago would have prevented this unsightly scar. 


erably with the character of the under- 
lying rock and with the tendency toward 
the formation of hardpan beneath the 
subsoil. Cavernous limestones under- 
lying many Basin soils, and gravelly sub- 
soils (such as prevail in west central 
‘Tennessee = in 
afford subsurface 

In some areas, however, ad- 


areas of Tuscaloosa 


gravel ) excellent 
drainage. 
verse conditions result from impervious 
bedrock or hardpan formations. In 
stream bottoms where the water table is 
high, poor drainage detracts greatly 


from the utility of soils. Except dur- 
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TYPE-OF-FARMING AREAS 


IN THE 


TENNESSEE VALLEY 


N-TWO OUTSTANDING TYPES 


GENERAL FARMING 








FiGurE 5.—The heterogeneity of farming types harmonizes with the complexity of soils in the 
Tennessee Valley. The map shows the following 27 type-of-farming areas: 


Self-Sufficing, Part-Time, Forest Products: 
329 W. Kentucky—Self-Sufficing, Part-Time, General Farming 
335 Western Highland Rim—-Self Sufficing, General, Livestock, Some Tobacco 
337 Eastern Highland Rim—Self-Sufficing, General, Part-Time, Forest Products 
372A Cumberland Mountains and Plateaus—Self-Sufficing 
376 Tennessee Valley—General Farming: 
A Chattanooga—Self Sufficing, Part-Time, Fruit, Dairy, Truck 
D  Self-Sufficing, General, Livestock, Tobacco, Poultry, Some Truck and Dairy 
377A Great Smoky Mountains—-Self Sufficing, Part-Time, Forest Products 
C Asheville—Self-Sufficing, Dairy, Livestock, Poultry, Part-Time, Tobacco, Truck 
D Blue Ridge Mountains—Self-Sufficing, Part-Time, Some Fruit, Forest Products 
“ombination— Two Outstanding Types: 
334. Perry-Humphreys—General, Self Sufficing, Peanuts 
338 South Tennessee—Cotton, Self-Sufficing, General 
373A Livestock Producing and Grazing, Self Sufficing, Part-Time 
377B Blue Ridge Mountains— Self-Sufficing, Tobacco, Livestock, Part-Time 
E Self-Sufficing, Livestock, General 
General Farming: 
336 Central Basin—General Livestock Farming, Some Dairy, Cash-Grain, Tobacco, Cotton 
375 Sequatchie Valley—General Farming 
376 Tennessee Valley—General Farming: 
B General Farming, Livestock, Dairy, Poultry, Some Tobacco, Part-Time 
C Knoxville— Dairy, Part-Time, Livestock, Poultry, Some Truck and Tobacco 
E Tobacco, General, Self-Sufficing, Livestock, Poultry, and Dairy 
F Holston River Valley — General Farming, Livestock, Part-Time, Some Dairy, Truck 
Cotton: 
294. W. Tenn.—N. Miss. Silt and Sandy Loam Area— Cotton 
339 Tennessee Valley—Cotton 
341 Mississippi-Alabama Black Belt: 
\ Cotton, General Farming, Some Dairy 
42A Upper Coastal Plain—Cotton 
343 Appalachian Plateaus— Cotton, Self-Sufficing 
379 Limestone Valleys— Cotton, Dairy, Some Truck and Fruit 
Crop Specialty (Tobacco 
290 Purchase—Tobacco (Fire-Cured), Some Dairy, Livestock 
Courtesy of the Tennessee \V'alley Authority 


~ 
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FIGURE 6.—Even the best soils, under bad 
management, readily yield to the erosive work of 
heavy rains. Through continuous cotton crop- 
ping this field of Decatur soil has lost heavily by 
sheet wash. In a few more years, under the 
present management, gullying will complete the 
work of soil destruction. (Courtesy of the 
Tennessee Valley Authority. 


ing the flood seasons, most first bottom 
soils, however, have ample drainage for 
a number of crops. 

The character of land utilization in 
the Tennessee Valley reflects the pres- 
ent agricultural quality of soils. Some 
soils that originally were relatively high 
in quality deteriorated 


have greatly 


through bad management. This condi- 
tion holds particularly for areas where 
The “red 
lands” cotton section of northern Ala 


tenant farming dominates. 


bama, where most tenant farming as 
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sumes a small-scale, patchy pattern, con- 
stitutes a striking example of land abuse. 
The majority of the better soils, how- 
ever, have maintained their fertility and 
support relatively high types of agricul- 
ture. These areas are characterized by 
medium to large scale operations, rela- 
tively large fields of rectangular pattern, 
and major land uses adjusted to physical 
factors of soil fertility and depth, slope, 
and drainage. Maury, Hagerstown, 
and Decatur are among the better up- 
land soils. For the most part, they are 
highly productive where properly han- 
dled. The inherent fertility and the 
adaptability of these soils to a wide vari 
ety of crops favor rotation, fertilization, 
and other soil-conserving and _ soil-im 
proving practices. Although most up 
land soils are very erosive where slopes 
are appreciable, the better soils, espe- 
cially those of deeply weathered, rela 
tively pure limestone origin, are readily 
adaptable to rebuilding. The first bot 
tom soils, which belong chiefly to the 
[funtington and related series, since they 
are frequently renewed by flooding and 
are virtually free from 


erosion, are 


among the best soils of the Basin. ‘They 
vield abundant crops of corn and hay 
vear after year with little or no fertiliza- 
tion or rotation. 

Relatively small-scale operations with 
irregular, patchy field patterns and a 





FIGURE 7. 


The orderly, rectangular lay-out of pastures, fields, and roads, together with the affluent 


appearance of buildings and fences, bespeak the high qualities of the Maury scils of the Nashville 


Basin. Courtesy of the Tennessee Valley 


\uthority. 
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high percentage of non-crop land pre 
vail in areas of poor soils, especially 
where they occur in combination with 
steep slope, advanced erosion, and land 
abuse. 
relatively small, and in many areas the 
population is pressing the limits of bare 
subsistence. Under such conditions ef 
fective crop rotation and soil fertiliza- 
tion are definitely infeasible. 

Farm land abandonment confines it 
self almost entirely to the poorer soils of 


the region. Many shallow soils devel 


Crop acreages and yields are 
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oped on shales and sandstones produce 
fair crops the first few years of tillage. 
Continuous cropping, on the other hand, 
soon exhausts their fertility and, where 
slopes are significant, erosion hastens 
soil depletion. © Abandoned “old fields” 
constitute significant landscape features 
in most hilly sections and in less rugged 
areas of shale and sandstone. 

xcept in areas of exploitive agricul- 
ture, especially under tenancy, relatively 
little high quality soil has deteriorated to 
a condition below the requirements for 





FIGURE 8. j | 
trast sharply with the patchy field pattern and the high proportion of timber land on the uplands. 


This aerial mosaic was filmed at an elevation of approximately 20,000 feet above the surface 


tesy of the Tennessee Valley Authority 


The intensity of utilization and the rectangular field pattern of first bottom soils con 
g I 


Cour 
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FIGURE 9. 


nessee Valley Authority. 


profitable farming.  lurthermore, lit 
tle of such land serves uses other than 
those of tillage or rotation pasture. 
Practically all adequately drained first 
bottoms, and a high percentage of the 
second bottoms and the better upland 


limestone soils are cropped annually. 


: 


a et 


“> 
9 


FiGuRE 10. 
to their soils. 


farms Courtesy of the Tennessee Valley 
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Small scale, patchy field patterns dominate in areas of poor soil and steep slope. In 
many places abandonment follows only a few years after clearing 


produced only three meager crops of corn before erosion stripped it of its soil. 


The field to the right of the tracks 
Courtesy of the Ten 


In a general sense, soil adaptability to 
individual crops has relatively little bear- 
ing upon the agriculture of the Basin. 
‘Tradition plays an important part. A 
cotton gin or a cannery may have consid- 
erable bearing upon the farming prac- 


tices of a given community. Corn, for 








Progressive farmers of the Basin are turning more and more to programs well adapted 
Terracing, though relatively expensive, proves economically feasible on many Valley 
\uthority.) 
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FIGURE 11.—Strip cropping is one of the most satisfactory ways of controlling erosion in fields too 
steep for terracing. The fields in this picture have lost very little soil during many years of this type 


of management. 


generations the one pioneer crop, em 
braces in its acreage virtually all soi! 
types and soil conditions found in the 
crop land of the region. — Physical char 
acteristics of slope, stoniness, and drain 
age, however, exclude the more “exact 
ing’ crops from many fields. 
ample, wheat, 


lor ex- 
which requires good 
drainage and relatively smooth surface, 
is practically absent from low-lying first 
A few 
specialized crops, including tobacco and, 


bottoms and from steep slopes. 


to some extent, truck crops, which com- 
prise a relatively small acreage, receive 
first choice of soils. 

On the other hand, progressive farm 
ers of the Basin are turning more and 
more to programs best adapted to their 


(Courtesy of the Tennessee Valley Authority. ) 


soils. Many farmers on poor land here 
tofore have been financially unable to 
practice soil-conserving measures; but 
the emphasis now falling on soil con 
servation, and particularly the financial 
aid now available for that purpose, 
brighten the outlook for the farmers of 
the Basin. The stimulation of these 
hopeful conditions undoubtedly is re 
lated to general land and regional plan 
ning. But ultimately the programs for 
attaining the final goals must be based on 
and directed through individual farm 
units. The organization and the effec 
tuation of such programs, in the final 
analysis, thus become the responsibility 
of the agriculturalist who must plan 
effectively and definitely. 





THE POTATO INDUSTRY IN MINNESOTA 


Asbjorn Fause and George S. Corfield 


OON after 1580, Spanish soldiers 
brought potatoes, indigenous to 
the uplands of Peru, to Europe. 

rom Spain potato culture spread rapid- 
ly to Italy, Austria, Germany, Switzer- 
land, Belgium, and France. 

Potatoes, tubers of “Solanum Tuber- 
osum, did not reach the United States 
until 1719, when a group of Irish immi- 
grants who settled in Londonderry, New 
Hlampshire, brought them. 

‘rom the eastern seaboard potato pro- 
duction spread gradually westward in 
the various territories, being brought to 
Minnesota by missionaries and soldiers 
who planted them in small garden plots 
outside the stockade walls. 

arly records show the production 
areas Of Minnesota to have been con- 
fined principally to the southern portion 
of the state following closely the location 
of rural population. Census reports for 
1860 indicate a well-defined concentra- 
tion of potato production in Blue Earth 
County, which, however, has been attrib- 
uted to errors in the report as there are 
no indications of intensive cultivation of 
this crop before or after or even in ad- 
By 1870 we find a 
more even distribution throughout the 
southernmost part of the state with more 
than 10,000 bushels produced in Wilkin 
County on the west central boundary. 
Definite concentration into the present 


jacent counties. 


major production areas began in the 
Sandland area north of the Twin Cities 
according to the census of 1880, with 
this region expanding considerably by 
1890. 

The introduction of new machinery 
and an increase in market prices resulted 
in an increase of 38.5 per cent in the 
number of acres planted between 1890 
and 1900. 


In 1910 two districts of production 
dominated; the larger region included 
Ilennepin, Ramsey, Anoka, Isanti, Chi- 
sago, and Washington counties in the 
east central part of the state, and the 
smaller included Clay, Norman, and 
Polk counties in the northwest (Figures 
land 2). 


ConbITIONS FAvoRING Potato 
CULTURE 
Minnesota, located approximately 
halfway between the equator and North 
Pole, possesses excellent natural condi- 
tions for raising potatoes. Topography 
consisting chiefly of gently rolling to 
level land provides good drainage so 
the potato 
Elevations range from 900 to 2,000 feet 


necessary for best crops. 
above sea level. 

Heaviest yields per acre are obtained 
where temperatures average between 68 
and 72° F. for the summer months, and 
where there are very few hot days. 
(See Figure 3—Mean temperatures for 
July; and Figure 4 for length of sea- 
sons. ) 

Rainfall, too, suits the needs of po- 
Most of the precipitation falls 
during the months of May, June, and 
July, decreasing in quantity in the late 
summer, thus providing moisture when 
the plants require it. About three- 
fourths of the total rainfall of the year 


tatoes. 


comes during the growing season from 
April to September. As most of the 
rain falls in early summer, autumn 
weather furnishes sunny days for har- 
vest and fall plowing. Average rainfall 
varies from approximately 32 inches in 
the eastern part of the state to about 20 
inches in the west. Another outstand- 
ing factor has been the relative scarcity 
of potato diseases throughout the entire 








394 ECONOMK 


CHANGES 
POTATO PRODUCT 


EACH REPRESE 











(SEOGRAPHY 


IN DISTRIBUTION OF 
ION IN MINNESOTA 


10 














FIGURE 1. 


potato production progressed with the movement of settlers, from southeast to northwest, and the 


establishment of one major producing area by 1890. 


wood County in 1890, were not available. 
Minnesota. ) 


state due to rather iow relative humidity. 

A variety of soils in Minnesota suited 
to potatoes favors the production of fine 
potato crops. In the west the soils con- 
sist largely of fertile lacustrine deposits. 
This section produces large quantities of 








The early distribution of potato production from 1860 to 1890. 














Note how closely 


Figures for Isanti County in 1880, and Cotton 


Data taken from Economic History of Agriculture in 


seed and late potatoes, while in the east 
central part sandy soils produce the early 


varieties. A five- or six-year rotation 


system employed by growers usually has 
follow crops of 


potatoes one or two 


clover or alfalfa. Without rotation 





THe Potato INDUSTRY IN MINNESOTA 395 


CHANGES IN DISTRIBUTION OF 
POTATO PRODUCTION IN MINNESOTA 


























FiGure 2.-The gradual spread of potato production toward the northwest and northern tier of 
counties. The three major areas of production are not well defined until 1930 following the invest 
ment of huge sums of money in the early 1920's to drain the low fertile peat lands of Freeborn County. 
(Data taken from Economic History of Agriculture in Minnesota and the Yearbook of Agriculture.) 


which includes clover or alfalfa, soils be- Cities shows its greatest concentration in 
come baked and lumpy resulting in dark, Hennepin, Ramsey, Anoka, Isanti, Chi- 
rusty tubers. sago, and Washington counties. ‘This 
district has gently rolling to level topog- 
raphy with elevations about 800 to 1,000 
(a) The Sandland Area feet above sea level. Terminal moraines 


11 SCRIPTION Ol REGIONS 


The Sandland area about the Twin — afford excellent locations for growth of 
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potatoes especially on northern slopes 
where warm direct rays of the sun do 
not strike the plants, and where the 
gradient is not too steep for use of ma 
chinery. 

This area has average July isotherms 
between 70° and 72°, the upper limit for 
the best growth of potatoes. 
ure 3.) 


(See Fig 


Kor a thirteen vear period 


MEAN JULY 
TEMPERATURES 


POTATO REGIONS 
TREO RIVER VALLEY DISTRICT 
DNORTHEAST MINNESOTA 
ILSANOLAND DISTRICT 
IZSOUTHERN MINNESOTA 
ZHOLLANOALE DISTRICT 


60 





FiGure 3.-- The three major production areas 
lie between July isotherms of 68° and 72° F. 
Freeborn County, the district producing heaviest 
yields per acre, has a mean July temperature of 
71° F., about the upper limit for best yields. High 
temperatures in this district are necessary to 
heat the heavy peat soils. Note how closely the 
68° isotherm marks the northern border of the 
Red River Valley region Potato regions of 
Minnesota as given in Farm Business Notes, 
April 20, 1933. Temperatures taken from Min 
nesota Geological Survey 


(1921-1933) precipitation ranged from 
alow of 19 inches in 1925 to a high of 
30 inches in 1927, 

Soils of this specialized crop region 
consist chiefly of 


sandy to gravelly 


loams. This type of soil with porous 
sub-soil provides good drainage and per 
mits growth of carly varieties of pota 
toes, as the soils heat more rapidly than 
the heavier clay loams in the Red River 
Valley district, thus facilitating carly 
planting and harvest. 
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(1921 

1933) were 112 bushels, with the peak 
of 162 bushels in 1924, and a low of 50 
bushels in 1933. 


\verage vields per acre 


Yields per acre Corre 
late quite closely with the precipitation 
line on Figure 5. 


Total acreage for the Sandland area 


reached its maximum in 1931) with 
O96 500 acres planted Nn potatoes pre “luc 
mg 7,086,000 bushels in that year. A 


low of 70,100 acres, planted in 1925, 
yielded 7,847,000 bushels. 

Varieties of potatoes pre «duced in this 
region include Early Ohio and Rural 
New Yorkers, with 
Cobblers, and Burbank Russets grown 


Bliss Triumphs, 


to some extent. 


(bh) The Hollandale District 


The Hollandale district in breeborn 
County has in recent years produced a 
large surplus of potatoes, but owing to 
its limited extent, this region is treated 
as a subdivision of the former larger 
area. Hlere, not only physical factors, 
but economic factors as well have been 
responsible for a rapid development. 
About 1920the Page Investment Com 
pany invested large sums of money in 
draining several thousand acres of low 
land near Albert Lea at a high cost per 
acre. “The heavy investment necesst 
tated a high resale price which in turn 
meant the production of a crop that 
would yield high returns per acre. As 
aresult, Hollandale has become a potato, 
onion, and truck crop section confined 
particularly to this drained lowland.” 
The tlollandale district 
stretches of heavy peat soils requiring 
Peat 
soils when fertilized with the proper ap 


has level 


drainage in order to produce well. 


plication of phosphate and potash, pro 
duce heavy yields 


(See Figure 5.) 
l'reeborn County has a July isotherm 
of /1° Fk 


region north of the Twin Cities. 


_ corresponding closely with the 
Pre 


cipitation, also, similar to this district 
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MOORHL AC 
MINNE AP 


FiGtreE 4. Variations in length of growing 
season from 1920 to 1930. Growing season for 
Moorhead varied in ten years from approximately 
175 days in 1922 to 125 days in 1929. 
taken from United States Weather 
Minnesota 


(Figures 
Bulletins for 


hada maximum of 34 inches in 1930 and 
aminimum of 17 inches in 1933. 

The average yield per acre (1921 
1933) was 130 bushels. Within the last 
ten years this district produced the high 
est commercial yields in the state with 
an average of 204 bushels per acre in 
1929 and 215 bushels per acre in 1932 
Total acreage for the district varied 
from 1,172 acres in 1921 to 13,000 acres 
in 1932. 

In 1932, 


and the largest acreage, this region pro- 


with high yields per acre 


duced 2,795,000 bushels of potatoes. 
\Ithough several varieties of potatoes 

have been pre «luced, the Cobbler, espe- 

cially adapted to peat soils, is the most 


Important variety. 
‘Cc 3 / he River | ‘alley Region 


The Red River Valley, once famous 
for its wheat, is perhaps better known 


today for its potatoes. This section ts 


one of the major commercial potato 
producing regions of the state. 
‘Topographically the region consists of 
level stretches of lacustrine plain once 
the bottom of Lake 
Here, spraying 


gang plows, and other farm machinery 


glacial \vassiz. 


tractors, machines, 


operate with ease. 


Ju’y isotherms for this area 
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range 


and 69° |r 


however, 


between 67 These tem- 


peratures, serve the section 
well because with a lesser amount of pre 
cipitation than in the eastern part of the 
state, and lower temperatures, evapora 
tion rates would not be as high, permit- 
ting the greatest use of the rainfall re 
ceived. 

data for 1921-1933 
2 


show a high of 23 inches per year in 


Precipitation 


1927 and 1928, and a low of 13 inches 
in 1929 


be grown successfully with only eight 


(Figure 5). Potatoes may 


inches of raintfallif received at the proper 
time. 
‘The vast expanses of clayey loam 


possess ‘These soils, 


vreat fertility. 


POTATO YIELDS IN 
REPRESENTATIVE COUNTIES 


CLAY COUNTY] 
| RAINFALL FOR | 
MOORHEAD 
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FIGURE 5. Comparison of amount of rainfall, 
vields per acre, and the average yield per acre for 
the three major producing regions. Yields per 
acre show rather close positive correlation to 
amount of precipitatien. (Data taken from 
Minnesota Annual Cropand Livestock Statistics. ) 
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POTATO YIELDS FOR 
MINNESOTA 1920-1933 
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AVERAGE YIELO 
PER ACRE 


FIGURE 6.—The average yield per acre for the 
entire state exceeds the average yield in the Red 
River Valley region but falls considerably short 
of the average yields in the Sand land area and 
Freeborn County. The curve representing yields 
from 1920-1933 corresponds in general to curves 
for Clay and Hennepin Counties, though agree 
ment with the curve for Freeborn County is not 
evident until 1927 when the area became de- 
veloped. (Minnesota State Farm Census and 
Annual Crop Statistics 


nearly one hundred feet thick, produce 
well under the skilled work of 
trious farmers. 


indus- 
Soil texture favors the 
retention of moisture longer than the 
soils in the east; hence, the rainfall re- 
quired may be less. However, 1n years 
of more than average rainfall, potatoes 
have a tendency to develop diseases or 
scab unless the land has proper drainage. 

Potato yields have been the lowest in 
this area as compared with other major 
producing areas since 1921 with an aver- 
The 
highest yield in the last fourteen years 
was 105 bushels per acre in 1924; the 
lowest being 39 bushels per acre in 1929 
(Figure 5). 


age of only 74 bushels per acre. 


Total acreage for the Red River Val- 
ley district varied from 89,500 acres in 
1925 to 193Z. ‘The 
highest production for the region in any 
single vear since 1921 came in 1928 with 
a total yield of 11,079,000 bushels. 

In the fall school children have ‘po- 


129,700 acres in 


tato vacations” lasting for several weeks 
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in order that they may assist in harvest 
Ing the cre Pp. 

Karly Ohio and Irish Cobblers domi 
nate among the varieties grown. 

lor comparison of yields per acre in 
each of the three well-defined producing 
regions and the state as a whole, see Fig 
ures 5 and 6. 


PRODUCTION AND VALUE 


Minnesota usually has the largest 
acreage of any of the late potato-produc 
ing states. .\ marked increase from an 
acreage Of 28,036 sixty years ago to an 
acreage of 486,000 in 1922 shows the 
development of potatoes as a money 
In 1932, Minnesota 


ranked third among late potato-produc 


crop ( igure 4 he 


ing states with a total production of 
29,016,000 bushels. During this same 
vear the state was surpassed by Maine 
with a total of 39,480,000 bushels and 
Michigan with 29,900,000 bushels. The 
greatest production for the state as a 


92 


POTATO ACREAGE 
FOR -1933 





FIGURE 7.—-Potato acreage in Minnesota in 
creased rapidly from 1860 to 1933. Note the 
concentration of potato acreage in the three well 
defined regions and a rather well developed belt 
across the state from the Sandland Area to the 
Red River Valley region. (Bulletin 15, Minne 
sota Annual Crop and_ Livestock Statistics, 
1932-1933.) 
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whole was in 1924-1925 with a total of 
44,880,000 bushels. The average pro- 
duction of the state (1922-1932) 
33.748,.500 bushels. 


Potatoes, however, are of relatively 


Was 


minor importance as a source of farm- 
ers’ income for the state as a whole. In 
1931 potatoes ranked eleventh in impor- 
tance with a gross income of $5,612,000, 
2.4 per cent of the total farm income 
from sale of farm products of $235,- 
540,000. Among the eight important 
field crops, potatoes ranked fifth as a 
source of income with 11.7 per cent of 
the total gross income (from cash crops ) 
of $48,060,000. Thus it is evident that 
potatoes are ¢ rf imp tance as a cash ere p 
in Minnesota (Figure 8). 


MARKETING 


In 1930, 46.8 per cent of the potatoes 
produced in Minnesota were in excess of 
domestic use and seed planted for the 
1931 crop. The Red River Valley area 
produced the largest proportion of sur- 
plus with 67.6 per cent of its production 
and ranks as the most important surplus 
The Sand- 
land area produces a larger share of total 
production for the state, but its surplus 
is less (43.3 per cent of total produc- 
tion) due to local markets found in the 
Twin Cities and vicinity. 


potato-pre dlucing section. 


Southern 
Minnesota produced the smallest surplus 
with 23.7 per cent of its production. 

The chief receiving markets for Min- 
nesota potatoes have been Chicago, St. 
(See 
Chicago in 1929 received 
Al- 
though this area provides a good market, 
many carloads that enter Chicago are 


Louis, Detroit, and Kansas City. 
Figure 9.) 
1,622 carloads of 600 bushels each. 


reconsigned to smaller cities and towns. 
St. Louis in the same year handled 935 
carloads of Minnesota potatoes some of 
which were shipped to smaller towns in 
the vicinity. Minnesota potatoes are 
shipped in small quantities to San Fran- 
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cisco, E] Paso, New Orleans, Tampa, 
Jacksonville, and New York = City 
(Figure 9). 

“Chicago and Minneapolis favor bulk 
shipments ; other markets prefer the po- 
tatoes sacked. Minnesota potatoes do 
not go to the same markets in the same 
proportion every year. l*or instance, if 
Michigan has a short crop, Minnesota 
potatoes compete more successfully in 
Kansas, Nebraska, and Oklahoma.”’ 

In recent years shipment by truck has 
grown rapidly facilitating the crop 
movement for a radius of several hun- 
dred miles. 


VALUE OF MINNESOTA CROPS DECEMEBER 1.1927 
FIGURES IN MILLION DOLLARS 
° Ciaecn 5a 
CORN [8i437,000. 


sf 
OATS | 48,197,000 


bE 
peer eeerbe rey 
TAME HAY f 
r 
f 


(ee Ae eee 


OTHER CROPS [35,871,000 777 


FIGURE 8.—The value of potatoes as a money 
crop advanced from eleventh position in 1831 to 
sixth position in 1927 when one disregards ‘‘Other 
Crops,”’ a combined group in fourth place. (Data 
taken from Minnesota Annual Crop and Live 
stock Statistics, 1926-1927. 


In the production of certified seed po- 
tatoes Minnesota ranks among the four 
leading contributors, for years holding 
second place, with Maine first. Minne- 
sota ranked fourth in production of cer- 
tified seed potatoes in 1930; Maine first, 
New York second, and Nebraska third. 
The largest amount of seed potatoes pro- 
duced in a single state during recent 
years was 5,094,128 bushels in Maine in 
1928. For the same year, Minnesota 
ranked second, yielding 1,162,540 bush- 
els, the largest amount grown in this 
state (Figure 10). 

At present potato seed certification is 
being carried on in 22 states, insuring 


the buyer of potatoes possessing good 
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DESTINATION OF 
MINNESOTA POTATOES 


Ficure 9,— Distribution of potatoes in 1929 
The bulk go to markets tributary to Lakes Michi 
gan and Erie, St. Louis and Kansas City, Mis 
souri. Note the distribution of seed potatoes on 
the Atlantic Coastal Plain. 


heritage. Standards for various states 
differ to some degree, but not enough 
difference exists to affect materially the 
quality of the seed. subli 


mate and formaldehyde treatments free 


(Corrosive 


and 
Seed potatoes treated 


potatoes from rhizoctonis, scab, 
fusarium spores. 
with ethylene chlorohydrine sprout from 
four to six weeks earlier than potatoes 
not receiving this treatment. “These po- 
tatoes are especially good for use in 
southern United States in order to pro 
The 


Red River Valley region produces the 


vide early potatoes for the market. 


largest amount of certified seed in the 
state. 

The Hollandale 
districts, only, provide definite organiza 
the potatoes. 
About 135 local potato-marketing or- 


and Northwestern 


tion for marketing of 


ganizations operated in 1921, but due to 


the failure of two state-wide associa 


tions, this number has rapidly declined. 
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The Hollandale and Northwestern dis 
tricts developed strong = asst lations 
which handle the major part of the crop 
When shipping carloads of potatoes, the 
associations desire only two or three 
varieties at the most to insure uniformity 
in size and shape so that they may com 
mand the highest market prices. [future 
success in organized marketing will per 
haps depend on district associations 
which serve areas of similar soil types 
and varieties of potatoes produced. 

Hollandale, in Freeborn County, dur 
ing 1927 shipped 1,000 carloads of po 
tatoes leading all cities and towns in 
shipment. Chief points of departurs 
for the Sandland area are Cambridge, 
Princeton, Osseo, Minneapolis, Bethel, 
North Branch, Rush City, and Hinckley 
The main points of departure for the 
Red River Valley district include [law 
ley, Sabin, Dilworth, Baker, Glyndon, 
Kast Grand orks, Fertile, Nielsville, 
\da, and Climax. 

The marketing of potatoes is distinct 
lv seasonal, about 25 per cent of the crop 
being shipped during October in order to 
avoid storage. Following October, po 
tato until the middle of 
December after which they gradually 
rise to the middle of March when about 


sales decline 


IS per cent of the year’s output is 
shipped. 

Size of crops influence seasonal prices 
Seasonal prices for a small crop tend to 
increase from September to May; anor 


mal crop usually sells at a price more or 


I » Pric ( 
/ / BIL / 

Year Jan Fel Var ip 
1917 150 1%5 205 220 
1918 94 %4 6 0 
1919 x tz 69 xO 
1920 19% sO 5 346 
1921 } 62 6 0 
1922 oOo 9 9 R3 
1923 j { s6 42 
1924 ) 9 . 6 
1925 j Ww) 0) 4% 
1926 196 190 190 0 
1927 114 110 100 100 


PI ht ! 
15th 150) 15 / / / / / 
Va June Jul tu Ser 0 De 
46 33 1 117 KX 96 O® 9 
49 ba &°) 94 92 2 14 
*4 sO) 14 172 150 150 16 
x4 444 '% 1k») 1/71 ij 9 
be % 106 160 12% 100 9) hy 
RG 9g) x 66 14 } ,? 1 
+3 14 0 &) 60 +4 +4 ix 
6 70 9 104 j ; , 1 
39 1G 94 112 %] 99 0 1%) 
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120 16 1kO 140 % 6 60 60 
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less stable throughout the season; a 
bumper crop generally sells at a declining 

| PS J 
price. ‘The figures on page 400 indicat 


seasonal price changes. 


(ONCLUSION 


Minnesota has for years been one of 
the major late potato-producing states 
due primarily to favorable physical and 
climatic factors. Rainfall averaging 
between 20 and 32 inches, most of which 
falls in May, June, and July, furnishes 


sufficient moisture for potatoes. The 
average temperature for July varies 


from 67° to 72> I. throughout the po 
tato-producing sections. 

The Red River Valley provides the 
greatest surplus for shipment im the 
state. ‘This district produced 4,958,000 
bushels in 1930 shipping 67.6 per cent of 
the crop. 

Highest yields per acre aside from ex 
perimental plots were found in the Hol- 
landale area where yields of 215 bushels 
were pre xluced on the fertile peat soils, 

Potatoes rank fifth as a cash crop pro- 
viding 11.7 per cent of the total for the 
state. 

Principal markets for Minnesota po 
tatoes are Chicago, St. Louis, Detroit, 





PRODUCTION OF CERTIFIED 
SEED POTATOES IN MINNESOTA 


FIGURES IN 19000 BUSHELS 
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Figure 10. Minnesota ranks high as a pro 
ducer of certified seed potatoes, varying from 
second to fourth in importance during the past 
decade. In 1928, Minnesota with a yield of 
1,162,540 bushels of certified seed potatoes held 
second place, with Maine first. (Data taken from 
Farmer's Bulletin No. 1332.) 


and Kansas City. The main outlets for 
the state include Hollandale, Cambrid 
Princeton, Osseo, Minneapolis, | lawley : 
Sabin, Dilworth, and Baker. 

The Llollandale and Northeastern dis 


tricts have marketing associations which 


ve, 


handle the major part of the crop pro 
duced. 

Success of this industry in the future 
depends largely on increasing yields per 
acre and the growth of cooperative mar 
keting associations whereby crop prices 
nay become more stable. 











GEOGRAPHY OF GLASS MANUFACTURE AT 
TOLEDO, OHIO 


Walter G. Lezius 


ITE ancient art of glass blowing 
and the technology of glass fab- 
rication have been discussed ex- 


tensively. The geography, per se, of 
glass production has not, however, re- 
ceived general attention. Occasional 
references mention certain geographic 
situations in which glass manufacture 
has evolved. Complete studies of the 
milieu and related circumstances which 
influenced the founding of glass making 
in various locales are rare. ‘This is due, 
in part, to a lax appreciation of the sig- 
nificant role geography plays in the glass 
industry. An endeavor is made in this 
paper to concretely describe and explain 
the relationships existing between the 
natural and 


mankind which actuated the founding 


environmental conditions 
and development of a glass industry at 
Toledo, Ohio 

The glass industry of the United 
States directly employs approximately 

This fact classi- 
industry. A 
niarket, 


70,000 wage earners. 


fies it as a minor con- 


stantly expanding resulting 
from lower costs of glassware and new 
uses for glass, has bolstered the demand 
for labor. Notwithstanding the great 
increase of power-driven machinery, the 
average number of wage earners has not 
Of some 40,000 wage 


earners in Toledo, the manufacture of 


been reduced. 


In this in- 
stance it is a major industry and is of 


glass employs about 5,500. 


fundamental importance in the economic 
life of 
center. 


the industrial and commercial 


Toledo is repeatedly acclaimed ‘‘the 
glass center of the world” and “the foun- 
tainhead of the glass industry” by those 


possessing local pride. These assertions 


are not without some justification. —Al- 
most every major development in the 
glass industry during recent years oc- 
curred in that city. Still more convine- 
ing is the fact that, on the basis of value, 
a greater volume of glass business is 
transacted there than in any other center. 
This factor is enhanced a great deal by 
commercial activity conducted for glass 
‘Toledo 


highly diversified output consisting of 


fabricated elsewhere. has a 
plate, laminated, table, and container 
glassware. Furthermore, by virtue of 
being a prominent glass center, it has at- 
tracted two companies which make fur- 
naces, machinery, and other equipment 
used in glass plants. 

It is not pre posed, however, to defend 
this point of view. On the contrary it 
may be said that Alton, Illinois, with but 
a single establishment which specializes 
in the manufacture of glass containers, 
has the largest glass plant of its kind in 
the world. .\ window glass plant hav- 
ing a corresponding distinction is located 
in Charleston, West Virginia. Pitts 
burgh is admittedly a glass center of the 
first order. Actually, however, it has a 
relatively small output within its corpo- 
rate limits and its status is based upon 
the inclusion of the entire Pittsburgh 
Industrial District. This district, as de- 
fined by the United States Census, in- 
cludes four counties. Such grouping is 
due to the fact that the industrial district 
centering at Pittsburgh includes all satel- 
lite locations geographically a part of the 
Due to a marked degree of de- 
centralization in glass plant location, 


region. 


rather than localization within a few po- 
litical centers, geographers think not 


merely in terms of glass-producing 
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points, but also districts. The premier 
glass-producing district closely corres- 
ponds with the ‘‘Gas Belt” of the upper 
Ohio River Valley. 

LOCATIONAL F 


ACTORS IN THE GLASS 


INDUSTRY 
Table I shows the value of the glass 
This 
accounts for over 95 per cent of the na- 
tional product. 


produced in the ten leading states. 


A moment's study of 
the table reveals the simple fact of loca- 
tion. The relative importance of con- 
ditions leading to the construction of 
glass plants in certain districts is still a 
complex matter. 


TABLE I—GLass Output PER STATE #4 
1933 
Value of Products 
State Thousands of Dollars) 
Pennsylvania 43,542 
West Virginia 31,325 
Ohio 30,981 
Indiana 22,521 
Illinois 14,851 
New Jersey 13,164 
New York 11,128 
California 7,422 
Oklahoma 4,850 
Maryland 3,465 


* Data from U. S. Census of Manufactures 


In attempting to evaluate these fac- 
tors, a questionnaire was mailed to each 
of the sixty largest glass plants in the 
United States, according to data ob- 
tained in the Glass Factory Directory 
(1936) compiled by the Budget Publish- 
ing Company, Pittsburgh, Pennsylvania. 
One of these firms stated that it was no 


TABLE II—RELATIVE IMPORTANCE OF I 


Fuel 23 
Market 13 
Transportation facilities 1 
Raw materials 6 
Labor 
Freight rates 

Community attitude 

Wages 

Power 

Size of community 

Capital from local sources 5 
Climate 

Living costs 

Human element 

Building costs 

Taxation : 

Residence of entrepreneur 2 
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FIGURE 1. 
of each glass plant. 
with a single exception, each plant is immediately 


This map illustrates the situation 
It may be observed that, 


outside the present corporate limits. Since 
geographers do not recognize political boundaries 
in such instances, as political expansion of a city 
will eventually assimilate such peripheral terri- 
tory, these sites may be rightfully considered 
constituent parts of the Toledo industrial area. 
It may be noted also that Toledo is admirably 
served by railroad, highway, and water trans- 
portation. 


longer engaged in glass production ; nine 
failed to respond. A summary of the 
fifty replies appears in Table IT. 
Apparently some of the executives re- 
plying may not have been well versed in 
the relative importance of the interacting 
locational factors which affected their 
plants, while others may actually have 


OCATIONAL FACTORS IN THE GLASS INDUSTRY 


Importance Rating 


3 4 5 Less Important Unimportant 
i 1 , 3 2 12 
& 7 4 2 2 14 
12 7 5 4 3 18 
5 x } 3 5 19 
j x 5 2 21 
2 4 6 1 8 29 
1 1 3 3 7 35 
1 : 1 37 
4 2 5 39 
1 5 2 5 39 
1 1 3 40 
2 1 1 4 42 
) 6 42 
1 1 1 4 43 
1 1 1 4 43 
1 5 44 
1 47 
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been biased. Their conclusions, never- 
theless, are presumably more than casual 
opinion. They are unquestionably of 
practical value in the highly abstract sci- 
ence of plant location. Furthermore, 
the composite synopsis of their convic- 
tions offers a comparison with the rea- 
sons why certain plants chose Toledo. 
The answers also clarify the subsequent 
causes of plant migration. An analysis 
of the locational circumstances of glass 
plants throughout the nation discloses 
that they are generally similar to the 
situation at Toledo. The particulars in 
which Toledo is unique are explained 
subsequently. 

Fuel, almost invariably natural gas, is 
awarded first place as the primary cause 
for originally attracting glass factories. 
‘Twenty-three of the fifty replies stated 
that natural gas was the most important 
factor which localized their plants. 
Only twelve did not consider the availa- 
bility of fuel important. Natural gas is 
the best fuel for glass manufacture be- 
cause it 1s comparatively inexpensive, 
clean, and capable of producing tremen- 
dously high and uniform temperatures. 

Nearness to market ranks second in 
glass plant location. Shipments of glass 
are ordinarily bulky and fragile, making 
short-distance movements preferable. 
Transportation facilities rate next in im- 
portance. They are now well-developed 
in all of the leading glass-producing sec- 
tions of the country and are indispen- 
sable to economical output. Access to 
raw materials also appears to have been 
of major consequence. In that they are 
assembled from numerous sources and 
constitute but a minor share in the cost 
of the finished product, however, the 
plants frequently were located by com- 
promise or by accident with regard to 
this detail. [Freight rates are, of course, 
inextricably allied with the factors of 
nearness to market and transportation 


facilities. The availability of labor has 
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been an important consideration in glass 
plant location, as has been true in any 
other industry. 

It is evident that the factors cited sub 
sequently in the list were not of impor 
tance in the majority of cases and, where 
they did apply, were largely incidental. 


\NTECEDENT DEVELOPMENTS A1 


‘TOLEDO 


The geographic and historical factors 
in Toledo’s glass business are closely 
interwoven. .\— geographic analysis 
withouc a brief account of the historical 
setting would be inadequate if not im- 


possible. establishment 


The original 
and the progress of glass manufacture at 
Toledo are closely linked with three no 
tably successful pioneers. The corpora 
tion name Libbey-Owens-lord epito 
mizes the evolution from primitive 
methods and small-scale output to pres 
ent-day machine production on a large 
scale. 

Edward Drummond Libbey, first of 
the triumvirate, was forced to close his 
glass plant at Kast Cambridge, Massa- 
chusetts, because of labor difficulties and 
the high cost of coal. The dise very of 
natural gas in northwestern Ohio influ 
enced him to migrate to this section in 
1888 with one hundred and _ fifteen 
This move is an ex 
emplification of the alacrity with which 
the glass industry followed the opening 
of gas wells. In 1863 a friable sand 


stone adaptable for glass manufacture 


skilled workmen. 


Silica, Ohio, about 
Toledo. ‘This 


sandstone was quarried, ground, and 


was discovered at 


twelve miles west of 
shipped to Pittsburgh, where it was used 
for making flint glass. 
however, of 


The presence, 
silica sand at Silica, as a 
factor in localizing glass plants in north 
western Ohio, was negligible, due to the 
abundance and accessibility of silica in 
many other areas. Moreover, the sand- 


stone deposit at Silica showed impurities 
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about 1905, rendering it unfit for use as 
a glass sand. 

\ group of business men, interested 
in the industrial growth of Toledo, sub- 
scribed to the purchase price ofa plot of 
land suitable for the establishment of a 
large plant. The donation of a suitable 
factory site, and the better educational 
facilities the children 
afforded by Toledo in comparison with 
smaller towns in the vicinity, induced 
Mr. Libbey to locate there. 


for workers’ 


This new plant, with its fine cut glass- 
ware, soon earned great prestige at the 
World's Columbian Exposition at Chi- 
cago in 1893. A reputation for making 
the highest quality cut glass, in addition 
to the advantage of an early start, helped 
to assure the successful operation of the 
Libbey plant. This success has since 
been reflected by many philanthropies of 
Edward Drummond Libbey, such as the 
richly endowed Toledo Museum of Art 
which contains, incidentally, one of the 
most complete and valuable collections of 
glassware 1n existence. 

Mr. Libbey bre vught Michael 5 
Owens to Toledo from Wheeling, West 
Virginia, in 1888. Mr. Owens was not 
simply a skilled glass blower, but an in- 
ventive genius, originating, among other 
developments, inventions for the me- 
chanical blowing of glass tumblers and 
lamp chimneys, machines for making 
bulbs and glass tubes, and the world's 
first automatic bottle-blowing machine. 
This machine takes a blob of molten 
glass, having a temperature of 2,500 de- 
grees lahrenheit, sucks it into a mold, 
blows it into shape, and turns out com- 
pleted bottles at a rate of two hundred 
and forty per minute. Since the Owens 
bottle machine was first operated in 
1903, the science of bottle-making has 
advanced more than in all previous time. 
Furthermore, Irving S. Colburn, an en- 
gineer who for many years had unsuc- 


cessfully attempted to improve the 





FiGuRE 2.--The Libbey Glass Manufacturing 
Company at Ash Street and the Wheeling and 
Lake Erie Railroad. This site was selected 


originally, in 1888, because it was the highest 
ground otherwise suitable. Much land in the 
vicinity was then in need of drainage. The site 
is now being enlarged to include more production 
and warehouse capacity, and a recreation field. 
This organization is the world’s largest manu- 
facturer of thin-blown table tumblers. Stem- 


ware and cut glass are made here also. 
method of making flat glass, had his 
ideas ‘Toledo 


through the financial assistance of Mr. 


perfected in largely 
Libbey and the inventive genius of Mr. 
Owens. 1916, when the Col- 
burn machine was perfected, flat glass 


Before 


had been made expensively and imprac- 
tically by the 
method, the laborious process of reheat- 
The 


logical method of making sheet glass, to 


Boston crown-blown 


ing and flattening glass cylinders. 


be sure, is to draw flat glass at the outset. 
In partial consequence of these and lesser 
inventions, additional glass plants arose 
at Toledo for the manufacture of vari- 
ous types of glassware. 

In 1898 Edward Ford, the third great 
pioneer in glass manufacture, came to 
Toledo. 


ford, combining his wife’s maiden name 


He built a suburb named Ross- 
with his own surname. There he estab- 
lished a plate glass plant. After having 
evaluated several industrial centers, he 
had selected Toledo primarily because of 
the very inexpensive land then available 
along the banks of the Maumee River. 
This site had, in addition, an adequate 
supply of clear water essential to the 
operation of a plate glass factory. 

The achievements of these outstand- 
ing leaders were finally merged, in 1930, 
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by the incorporation of the Libbey- 
Owens-f ord Company. This 
trinity of men could look backward to 
the period when glass was an expensive 
luxury and forward to the time when the 


Glass 


proverbial “glass house” was destined to 
become a reality. It would be mani 
festly impossible for technocrats to dis- 
credit the perfection of machinery in this 
industry because the large-scale produc- 
tion of low-cost glass, made_ possible 
through the use of machinery, has tre- 
mendously increased the market for 
glass and, consequently, the demand for 
workers. A study of past and present 
employment figures establishes this fact. 

In 1932 Libbey-Owens-lord chemists 
successfully consummated a sealed prod- 
uct with acetate plastic which would 
neither blister nor discolor, and thus a 
glass “sandwich,” laminated — safety 
glass, was perfected. This progress has 
insured the 


Toledo's safety glass plant. 


economic expansion of 
A success- 
ful unsealed plastic used in laminated 
glass is a current development. Less 
than ten years ago it cost about three 
hundred dollars to completely equip an 
automobile with safety glass. 


most 


Itisnow 
without additional 
Nearly all automobiles built in 
1937 will be so equipped. 


used in cars 


cost. 


Other notable recent developments in- 
clude tempered glass, called ‘Tuf-flex,”’ 
which is made by reheating plate glass in 
an electric furnace and then suddenly 
chilling it with cold air blasts. A large 
sheet of tempered glass one inch thick is 
capable of supporting a two-ton truck. 
Whenever the breaking point is reached, 
this glass neither cracks nor shatters, but 
pulverizes into granular fragments. 
‘“Thermopane”™ is made of two sheets of 
glass having a dry air space between 
them, thereby reducing the transmission 
of heat and sound. ‘“Safedge’’ table- 
ware has durable rounded edges which 


*“V it- 


lessen the possibility of chipping. 
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rolite,”” an opaque structural glass pro- 
duced in a variety of colors, and a heat 
absorbing glass known as “Aklo,” are 
other innovations. 


FUEL AND POWER 


\Wood, coal or coke were employed as 
fuel by the earliest glass plants of the 
United States. 


been substituted by a few. 


Petroleum has since 
The major 
ity originally located at their respective 
sites in order to have access to natural 
This is the most nearly ideal fuel 


for glass manufacture. 


gas. 
It was former- 
ly common for glass plants to migrate as 
their respective supplies of natural gas 
became exhausted. Before long dis- 
tance pipe lines were constructed, nat- 
ural gas thus served as a geographic 
control. 

Natural gas wells were opened in 
northwestern Ohio in 1884 and were re- 
sponsible, as has been shown, for at 
tracting the first glass plant to the re 
gion. The glass industry of Toledo did 
not migrate elsewhere in search of new 
gas-producing areas when, in 1896, the 
natural gas was practically exhausted, 
since natural gas was piped to Toledo 
from West Virginia as early as 1887. 

The Rossford plant, however, has 
never used natural gas. From 1899, 
when the plant was established, until 
1931, it depended upon producer gas 
made from coal. Since Toledo has be 
come an important petroleum refining 
center, an adequate supply of low-cost 
vas which is a by-product of this indus 
try has been adapted for use by the glass 
plants. This association is a case of con 
junctive industrial symbiosis. All of the 
vas now used at Rossford is such fuel 


gas. This company uses fuel gas ex 


clusively for the melting process. The 
plant uses one and three-fourths mil 
lions cubic feet of gas daily. This 


would supply an average home for sev 
enty-three years. 
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\pproximately forty per cent of the 
gas supply of the Libbey Glass Manutac 
turing Company is local artificial gas 
This is used as fuel for the annealing 
lehrs, work furnaces and burn-off ma- 
chines. This remainder of the fuel con 
sumed is natural gas piped from the 
West Virginia fields. 


employs natural gas solely for melting 


This company 
the “batch” materials. The fact is em- 
phasized that most glass plants depend 
upon a large and steady supply of rela- 
tively inexpensive gas. 

Steam coals, principally from West 
Virginia and eastern Kentucky, are 
brought to Toledo for the manufacture 
of electric heat and power. Electric heat 
is clean and can be accurately controlled. 
Electricity is used at the Rossford plant, 
incidentally for heating the furnaces in 
which Tuf-flex is made, but primarily as 
as a source of power for the grinding 
and polishing of plate The 
amount of electricity used at Rossford 
would be sufficient the domestic 
needs of a city with a population of ap- 
proximately one hundred and fifty thou- 
sand. 


glass. 


for 


MATERIALS 


Silica sand, soda ash, lime and cullet 
(crushed glass ) are the chief ingredients 
of glass. Sand is the base, ordinarily 
constituting about seventy per cent of a 
batch. Soda ash is a flux; lime is a 
hardener ; cullet hastens melting. Other 
components impart special properties. 
Salt cake speeds melting; feldspar pre 
vents discoloration; certain oxides im 
part color. 

The cost of sand is a relatively small 
item. It is that 
the proper grade of silica sand be used 
for high-quality glass. 


necessary, however, 
That now used 
by the Toledo plants originates at Ot 
tawa, Illinois, about seventy-five miles 
southwest of Chicago. It is hydrauli- 
cally mined, washed, dried, screened and 
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vacuum cleaned at Ottawa before it is 
sent to Toledo. This white silica sand 
is the finest quality for high-grade glass 
manufacture. At the present rate of 
consumption the deposit will last for 
sixty years. 

It would seem, since there is an all- 
water route between Ottawa and Toledo, 
that this sand, being a bulky commodity 
of low-unit value, would be transported 
by this connection. ‘To the contrary, all 


of the sand is shipped by railroad in 





FIGURE 3. 
fining plants at Ottawa, Illinois. 
when an especially fine grade of silica sandstone 
was discovered, this location has attained the dis- 
tinction of being one of the prominent glass sand 


A view of one of the silica sand re- 
Since 1900, 


centers of the world. The material is derived 
from a deposit a few inches below the surface of 
the earth. Plants between the Appalachian 
Highland and the Mississippi River are served 
from these mines. Although glass sand is mined 
in a great variety of places, the high quality and 
relatively low cost of that at Ottawa has caused 


it to become the largest source in the United 
States. 


box cars, directly to the factories. Each 
car is carefully cleaned and lined with 
heavy kraft paper. Such care is neces- 
sitated by the fact that the sand must not 
he contaminated. 

The direct water connection between 
Ottawa and Toledo is provided by the 
Hlinois and Michigan Canal and 
Great Lakes. 


the 
This potential route for 
sand, however, would entail the 
‘There 
are no barges with clam shell buckets 
on the Ilinois River suitable for such a 


silica 


transfer of cargo at Chicago. 
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FIGURE 4. 
advantages of this layout arise from its river loca- 


The Rossford plant. The main 


tion. The Maumee River, the largest river flow- 
ing into the Great Lakes, affords a_ plentiful 
amount of relatively clear water. The water 
supply for these factories, taken directly from the 
river, amounts to as much as three billion gallons 
per year. (One may observe the sizeable area of 
filled-in river frontage made from deposits of 
sludge, the waste material of the grinding and 
polishing processes. The building at the right is 
a grinding and polishing factory. Glass is cast 
in the plant toward the left. These factories are 
served by the Toledo Terminal Railroad. Since 
this site is outside the corporate limits, the prop- 
erty tax is comparatively low. 


purpose. Although work has been con- 
ducted to develop a method to ship the 
sand via this all-water route, an inex- 
pensive self-unloading barge has not 
been perfected. In addition, lake ves- 
sels otherwise suitable for carrying silica 
sand must also carry many other materi- 
als which, if mixed with the sand, would 
render the latter unfit for glass making. 
It has not seemed expedient to the Ot- 
tawa silica interests to expend money for 
vessels to carry their material only, since 
the long-time effect would result in such 
an infinitesimal saving. They are of 
the opinion that the quantity of sand in- 
volved would not be of sufficient magni- 
tude to justify such an investment. 

Toledo is especially well located for 
the assemblage of the basic materials for 
glass fabrication, as well as the numer- 
ous refining and coloring agents, which 
are necessarily brought in from a great 
variety of sources. The materials are 
conveyed to Toledo by water as far as 
practicable. ‘Toledo has the best harbor 
of any location along the shores of the 
Great Lakes and has one of the busiest 
ports of this region. 
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Clay pots are used at the Rossford 
plant as containers for the batch mate- 
A par- 
ticular quality of clay, capable of with 
standing intense heat, is needed for the 
construction of these pots. 


rials during the melting process. 


Such clay 
A shipment is re 
ceived at Toledo directly from Havre 
every two weeks during the navigation 


is mined in France. 


season on the St. Lawrence Waterway. 
Polishing felts, produced in Belgium, 
are received in similar fashion except 
that the originating port is Antwerp. 
Limestone is conveyed by water from 
Marblehead and from Kelleys Island, 
approximately fifty miles east of Toledo. 
Sand for grinding purposes originates 
from the sand dunes in western Michi 
gan, and is moved into Toledo by boat 
from Manistee, Michigan. Upon its 
arrival it is unloaded at the Baltimore 
and Ohio Dock from which it is trucked 
to the factories. 

The bulk of the raw materials is re 
ceived by railroad. Toledo, having a 
nodal position, 1s one of the largest rail 
road centers of the United States. <A 
belt line encircles the city. These con 
ditions facilitate the receipt of raw ma 
terials by this means of transportation. 

Muriatic acid is conveyed from the 
Detroit area. Salt cake, as a by-product 
of the manufacture of acid, can be se 
cured from several sources within a ra 
dius of one hundred and twenty-five 
miles. Natural salt cake, a purer prod- 
uct, is obtained from the arid southwest 
ern United States, with a particularly 
good California. 
Salt is obtained from various districts 
located within one hundred miles of To 
ledo. Stucco is purchased mainly in 
Michigan. 


source in southern 


Newsprint is supplied from 
a region approximately three hundred 
miles north of the city of Quebec. Cel 
lulose the filler in laminated 
glass, is purchased in Massachusetts and 
New Jersey. 


acetate, 


lire bricks are shipped 
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from St. Louis and Farber, Missouri. 
Steam coal is received from West Vir- 
ginia and eastern Kentucky. 
glass plants of Toledo are dependent 


Arsenic 


Barvtes 


Borax 
Cerium Hydrate 


Chrome Green 


Cobalt Oxide 


Copper Oxide 
(Black 

Copper Oxide 
Red 


Cryolite 
(Greenland Spar 


Fel Is} ar 


Lime 
Calcined Limestone 


I itharge 
Red Lead 


Niter 
(Chile Salt peter 
Potash 


Pyrolusite 


Rouge 
Salt peter 
Selenium 


Soda Ash 


Titanium Oxide 


Yellow Uranium Oxide 


Zinc White 


Thus the 


(GEOGRAPHIC SOURCES OF 


Material 


\rsenous Oxide 


Barium Sulphate 


Sodium Tetraborate 
Ceric Hydroxide 


Chromic Oxide 


Cobaltous Oxide 


Cupric Oxide 


Cuprous Oxide 
Sodium Aluminum Fluoride 


Potassium Sodium-Aluminum 
Silicate 


[Dolomitic Lime (CaO.MgQ)| 


Lead Monoxide 
Lead Tetroxide 


Sodium Nitrate 
Potassium Carbonate 


Manganese Dioxide 


Ferric Oxide 
Potassium Nitrate 
Selenium 


Sodium Carbonate 


Titanium Dioxide 


Sodium Uranate 


Zine Oxide 


( Arizona, 
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upon numerous materials brought in 
from a great many places. 


A\ more com- 


plete list of sundry materials, with their 
respective sources, appears below. 


3ATCH MATERIALS 


Sources 
California, Alaska, Brazil, Canada, Mexico 


Colorado, Connecticut, Georgia, Kansas, 
Missouri, New York, North Carolina, Penn- 
sylvania, Tennessee, Virginia, Canada 
California, Nevada, Oregon 


Western States, Brazil, India 


Maryland, New Jersey, North 


Carolina, Oregon, Pennsylvania, Vermont 


California, 


Belgium, Canada 


Arizona, California, Colorado, Michigan, 
Montana, New Jersey, New Mexico, Penn- 


sylvania, Tennessee, Utah, Wisconsin, Wyo- 


| ming, Alaska, Canada 


Greenland 


California, Colorado, Connecticut, Georgia, 
Maine, Maryland, New Hampshire, New 
York, North Carolina, Pennsylvania, Ver- 
mont, Virginia, Canada 


Throughout the United States except the 
District of Columbia and North Dakota. 
Best grades come from northwestern Ohio. 


Arkansas, California, Colorado, 
Idaho, Missouri, Pennsylvania, Utah, Can- 
ada, Chile, Mexico 

Chile 

Synthetic product, Virginia 


California, France, Germany 


Michigan, Minnesota, New Mexico, Virginia, 
Wisconsin, Canada, Germany, India, Union 
of Socialistic Soviet Republics 

Pennsylvania 

Germany 


Canada 


Louisiana, Michigan, New York, Ohio, Texas, 
Virginia, Canada 


Arkansas, Colorado, Connecticut, Florida, 
Georgia, Massachusetts, New Jersey, New 
York, North Carolina, Pennsylvania, South 
Carolina, Virginia, Canada 


Colorado, Connecticut, 
Utah, Canada 


Arkansas, Idaho, Kansas, 
Mexico, Oklahoma, 
Virginia, Wisconsin 


North 


Carolina, 


New 
West 


Missouri, 
Pennsylvania, 
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[LABOR 


Most of the laborers in Toledo's glass 
factories are unskilled or semi-skilled. 
The machinists, 
maintenance men, and sundry others 


gatherers, blowers, 
are skilled, and constitute nearly one- 
third of the total employed. Much of 
the tableware is and cut 
glass of good grade is entirely hand- 
made. 


hand-blown 


The workers are of various na 
tionalities, with a strong predominance 
of Poles. The percentage of females 
and males varies from plant to plant in 
accordance with the tasks performed. 
The Libbey-Owens-Ford Glass Com- 
pany does not use female labor except 
at its laminating plant, and there only to 
a small extent. It is estimated that 
thirty per cent of the labor requirement 
of the Manufacturing 
Company is met by female workers. 
Many of the tasks in this plant are per- 


Libbey Glass 


formed better by women than by men. 
Women possess the requisite keenness of 
eye and nicety of selection in such oper 





Plate 
glass is laminated in the building toward the left. 
The larger building houses grinding and polishing 
machinery used in making plate glass from glass 


FiGureE 5.—The East Broadway plant. 


blanks. In the right background retaining walls 
and large areas of sludge may be noted. Little 
may be said in favor of this site. Situated out- 
side the city limits, this property has a com- 
paratively low tax; it is served by the New York 
Central Railroad; the terrain is level; there is 
room for expansion. Nevertheless, a site along 
the Maumee River would meet these requirements 
and offer a copious supply of cheaper water and a 
much more suitable place for depositing sludge. 
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ations as decoration, inspection, and 
packaging. They are commonly quicker 
and more deft than men. 

Toledo is unfortunate in having ap 
parently more than its share of labor 
disputes. The local labor situation has 
caused some businesses to migrate re 
cently from Toledo. There is evidence 
that a large buyer of glass was influential 
in having one of the Toledo companies 
establish a subsidiary plant elsewhere to 
insure a more dependable supply. Al 
though it is unjustifiable to infer that la- 
hor conditions at Toledo are normally 
turbulent, labor problems have played a 
part in limiting the city’s probable 
growthasagilasscenter. Regardless of 
the national character of labor organiza- 
tions in the industry, strikes are not al- 
ways ubiquitous and have had some de- 
glomerating effect upon plant location. 
In spite of reasonably high wages and 
cash bonuses, it has been reported that 
labor agitation sometimes has arisen be- 
cause the organized workers have been 
occasionally misdirected by their leaders. 
Incidentally, earnings of the Libbey- 
Owens-lord factory employees aver- 
aged eighty-three and one-half cents per 
hour in 1936. | Apparently, labor has, in 
general, been well satisfied with its work- 
ing conditions at one of Toledo's plants 
where few disputes have occurred in the 
history of the organization. The work 
ers in this plant have had as good work 
ing conditions as there are in the other 
local factories. 

Glass making is one of the most stead- 
Toledo. 


Strikes, however, do occur infrequently 


ily operating industries of 
and involve many uneconomical conse- 
At this time (January, 1937), 
a “sit-down” strike is in progress at the 
The 
workers are losing wages which amount 
to about $550,000 per month. 
probably will offset any gains that may 
accrue to the workers as a result of the 


quences. 
plants of one of the companies. 


This loss 
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strike. 


The company is not only losing 
its operating profits, but also the value 
of some accumulated raw materials and 
semi-manufactured products which are 
perishable. 

The such 
losses to labor and to management lo- 


ultimate ramifications of 
cally, the deprival of their product from 
purchasers such as the automobile im- 
dustry, resultant closures of related in 
dustries both 
management and labor, and such a prac- 


with their losses to 
tically endless chain of adverse effects 
inevitably result in an irreparable eco- 
nomic loss to the entire consuming pub- 
lic, of which labor itself perhaps bears 
a disproportionate share. 


MARKETS 


The early glass output of Toledo was 
mainly high quality cut glass. The 
major part of the product during recent 
years has been safety glass for automo- 
biles. More people seem interested in 
automobiles than in elaborate home fur- 
nishings. 

The geographic placement of glass 
plants not markets. 
More than three-fourths of the plate 


does overlook 
glass produced in the United States is 
used for automobiles. Detroit has the 

To. 
ledo’s juxtaposition enables its pro- 
ducers to serve Detroit and other nearby 


largest consumption of plate glass. 


automobile centers readily because of 
the short distance hauls and of the ac- 
cessibility provided by the many rail- 
roads which radiate from Toledo. 

The sale of tableware includes distri- 
bution to hotels, restaurants, clubs, and 
the general retail trade. Some of the 
latter is marketed for use as premium 
merchandise. Container glassware is 
sold in large quantities for packaging 
such commodities as mayonnaise, coffee, 
jelly, ete. The building trade is using 
an increasing quantity of glass because 
of innovations in glass construction. 
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FIGURE 6.—-A grinding and polishing line of 
The Libbey-Owens-Ford Plate Glass Plant, Ross 
ford. Plate glass blanks pass under the grinders, 
and then under circular felt polishing heads 
located in the distant background. Rouge is 
used as a polishing agent, automatically fed to the 
machines. Grinding sand, mixed with water, is 
fed from the overhead tanks at the left through 
hose connections into the grinding heads. Each 
grinding machine operates as a separate unit, 
oscillating at right angles to the path of the glass 
while the grinding discs revolve. Thus, every 
square inch of the glass surface is covered. In 
the immediate foreground is shown a grinding 
machine held in reserve in case of breakage of a 
unit along the line. Should trouble occur, an 
electric crane would remove the disabled grinder 
and replace it with the reserve unit. 


These glasswares are distributed mainly 
to nearby and accessible parts of the 
densely populated manufacturing belt of 
northeastern United States. The center 
of industrial production of the United 
States is not more than one hundred and 
twenty-five miles from Toledo. 

The the United 
States in glass is very small due to the 
severe competition offered by producers 


export trade of 


in Belgium, Czechoslovakia, Germany, 
and elsewhere. Lower wage scales give 
foreign producers an advantage in hand- 
made glassware. Machine-made glass 
is produced cheaply in some foreign 
countries through the use of improved 
machinery, as it is in the United States. 
Import duties and other trade restric- 
tions further limit the foreign trade in 
glass. The United States import tariff 
on glass reserves most of our domestic 
Un- 


der free trade conditions, American pro- 


market for American producers. 


ducers could offer competition only with 
machine-made glass. 
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FiGURE 7.-The Packaging Research Labora 
tory of the Owens-Illinois Glass Company at 
Toledo—the world’s first all-glass windowless 
building. Research projects are undertaken 
here for the improvement of glass containers and 
bottles. The air conditioning system of this 
building is equipped with ‘‘Dustop”’ air filters 
made of glass wool. ‘“Fiberglas’’ is used in the 
ceilings, giving thermal and acoustic insulation. 


fUTUuRE OUTLOOK 
With the passage of time new uses 
have been found for glass. As early 


as 1893 a glass dress had been fabricated 
and was displayed at the Columbian Ex 
The 
the thread used, 
rial. 


position. entire ensemble, even 
was made of this mate 
Some writers envisage yarn and 
outer garments so made. 
dict tall 


roads with glass pavements. 


Others pre 
buildings of colored glass and 
Draperies, 
rugs, and other 


awnings, articles may 


be made of glass to reduce fire hazards. 


Certainly the uses to which this sub 
stance may be put will increase as new 
kinds are synthesized. 

The glass plants of Toledo are now 


G 
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of 
greater 


undergoing a program 
ot 
plant capacity, more machinery and pro 
duction space, 


expansion 


‘This consists chiefly power 
and enlarged warehouse 
facilities. Whereas the Toledo plants of 
the Libbey-Owens-l ord Glass Company 
produced thirty million square feet of 
glass in 1929, ‘nine million 
1935 De 
spite greater sales of new cars in 1929 
than in 1935, 


resulted from the equipment of new au 


seventy 


square fect were made in 


this tremendous increase 
tomobiles with laminated glass during 


the latter the 


“sandwich” used in the newer cars 


year. In other words, 
vlass 
required twice the area of glass per unit. 
Seventy-two million square feet of glass 


were produced by this company during 


the first eleven months of 1936. A 
strike during December prevented the 


fulfillment of orders for about ten mil 
lion square feet. A greater 
that of any 
vear is anticipated for 1937. 


volume of 


production than previous 


SUMMARY 


It has been shown that Voledo’s ab 


solute and relative rank as a glass cen 
ter is being augmented fundamentally in 
of its fay- 
environment. The geographic 
‘Toledo has enabled it to be 
a glass center of note. 


consequence predominantly 
orable 
situation of 


come 





: WATER POWER AND ECONOMY OF LA RIBA, SPAIN; AN 
OUTLIER OF CATALAN INDUSTRY 


E. I. G. Dobby 


ATALUNYA justly claims to 
be the most powerful unit in 
Spain's economic — structure. 

While this province boasts an agricul- 
ture so carefully adjusted to its environ- 

ment that the Catalan is said “to get 
bread from stones,” the basis of its econ- 
omy is its industries, mainly textile, 
which spread through the many valleys 
converging on This 


persed industry is concerned with all 


Barcelona. dlis- 


stages of cotton manufacturing. Since 
all the raw materials and the coal require- 
ments imported and the 
streams are highly irregular, the indus- 


have to be 


try seems exotic. Its modern success 


has depended to a large extent on a tariff 


LA RIBA 


SERRA 


DE LA 


ERMITA 


PiGure 1 
of La water 
channel and the factories and mills strung along 
it The wide detour modern 


Detailed sketch plan of the layout 
Riba, showing the course of the 


necessary to get 


lorries up the slope to factories contrasts with the 


steep directness of the old mule track 





barrier which has protected the home 
market from foreign competition; the 
exceptional circumstances of the Great 
War also came as a highly favorable fac- 
tor in Catalan industry. 

The original character of this textile 
industry behind Barcelona has, for the 
most part, been lost following the intro- 
duction of electric power from Pyre- 
nean streams. But farther south, near 
Tarragona, away from the immediate 
influences of the capital, is an anomalous 
and struggling little industrial center 
which has preserved, like an anachro- 
nism, the features which must at one 
time have been common to the whole 
Catalan industry. the 
following synthesis of the geographical 
factors in the little village of La Riba 


( ‘onsequently, 


illustrates, in a contemporary example, 
the various forces whose interplay in the 
past gave birth to the modern Catalan 
textile industry. 


PHYSICAL SETTING OF LA RIBA 


la Riba stands about 28 km. north of 
‘Tarragona where a river has etched a 
deep valley through a high ridge which, 
like a rampart, parallels the whole Cata- 
lan coast and cuts off the interior plains 
of Lerida from the sea. ‘The village it- 
self is on the limits of three distinct re- 
gions, the Campo de 


Prades 


‘Tarragona, the 
Mountains, and the Conca de 
Barbera. La Riba is not part of any 
one of these regions; it has not the flat 
ness or the agricultural outlook of the 
Campo ; nor the isolation and altitude of 
villages among the Prades Heights; nor 
has it the basin form and semi-continen 
tal climate of the Conea. 

The neighborhoc xd is built up of mus- 
chelkalk limestone whose broken nature, 
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FIGURE 2. 


The complex form of the country 
round La Riba. No more detailed relief map 
than the national 1 50,000 is avaiiable. 

tilted and fractured, contrasts just here 
with the horizontal uniformity associ- 
ated with muschelkalk to the southwest, 
Be- 


ginning at La Riba, it continues north- 


where it lies in a great high mass. 


east solely as a narrow fillet of rock 
steeply dipping northwestward and ris- 
ing as if to form an arch across the 
Campo de Tarragona. Only a thin out- 
crop of bundsandstein brings a varia- 
tion in this locality, and this lies south 
of the village on a northwest-southeast 
axis as if caught between two sections of 
muschelkalk. This slip of red sandstone 
which scars the sides of the river gorge 
is the only relief from the bleak greys 
and dry yellows of the predominant 
limestone. Well beyond La Riba to the 
north stretches the first brown sands and 
thin limestones of the Conca de Barbera ; 
beyond the gorge southeastward begins 
the coarse conglomerates of the Campo. 


Two STREAMS 


Natural drainage has chiselled out the 
limestone into the peculiar land form of 
the region. ‘The general altitude round 
about is of the order 500 m.; the River 
Francoli deviates only slightly from the 
240 m. level; these figures indicate the 
The Francoli 


relief-character. comes 
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from the Conea on an almost due south 
course until faced with strata of lim 
stone standing above the river level on 
vertical stratification lines. ‘Taking a 
bend so sharp that at first it completely 
reverses direction, the river continues 1n 
a narrow gorge barely ten meters wide, 
parallel to the strata it has just nego- 
tiated, and then sweeps in a wide are of 
only slightly less steep gorge until it 
passes beyond the limestone altogether in 
a southeast direction. The River Fran 
coli has one tributary here, the Brugent. 
This the Prades 
Mountains on a southeast course paral 


stream comes from 
It enters 
the l'rancoli as that river leaves its most 


lel to the Serra de la Ermita. 


gorge-like section, at an acute angle op 
posed to the flow of the main river. 
Viewed in plain, the configuration sug- 
gests that the Brugent flows against the 
l‘rancoli current, up-gorge. This “‘op- 
posed” entry of the Brugent and the unt- 
formity of its course with part of the 
gorge suggests that it is a case of river 
capture from the Campo and a conse- 
quent reversal of the Francoli’s direc 
tion. It appears that the Brugent once 
flowed into the Conca, where an exten- 
sive deposit of recent alluvium, unusual 
in the Ifrancoli’s upper course, suggests 
an old inland drainage. The present 
I‘rancoli at some time past must have 
been a small stream draining the rim of 
the Campo de Tarragona and steadily 
cutting its way back. 

Each of the two rivers flows in beds 
of rock without any notable deposit of 
fine materials. The Francoli has fol 
lowed a mature course too long in the 
Conea plain to be left with any load of 
alluvium, while the 
through hard limestone 1s prejudicial to 


Brugent’s course 


a load which, in any case, would be kept 
moving by the youthful turbulence of 
the stream. <A patch of alluvium 
brought in Brugent floods is preserved 
at the junction of the streams only by 
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Both 
blocks of 


embankments. 
littered 
some carried down during torrential 


caretul streams 


are with limestone, 


rains, some fallen from surrounding 
heights under influence of weathering. 
The blocks in the Brugent are as much 
as 20 cm. in content and the whole Bru- 
gent valley is so full of such blocks that 
it cannot be used as a track—a practice 
very common in the torrent beds of this 
province. ‘The path following the Bru- 
gent keeps carefully out of the valley 
bottom. The Rio Francoli, much less 
obstructed in this way, was used as a 
Reus to Lerida in earlier 


track from 


times. 


NATURE OF THE SOIL 


The steep declivities on all sides of 
la Riba and the gorge form imply that 
soils are very limited in quantity and in 
distribution. ‘The considerable agricul- 
ture carried on around the village is upon 
very meager patches of soil. These 
soils, left to nature, would soon disap- 
pear under the influence of gravity alone. 
They are only retained in usable patches 
as a result of an elaborate system of 
which constructed. 


Ilence, contrary to normal conditions, 


terraces man has 
soils are more common, not in the valley 
bottoms, but higher up on the terraces 
\nd the bare rock 


of the heights is thinly scattered with 


of the valley sides. 


coarse residual sands. <All soil, being 
formed i situ, is directly related to the 
rock beneath and around it. Only two 
soil types occur ; one is red, heavy, nearly 
stoneless and tending to clayeyness, of 
bundsandstein origin; the other is thin, 
yellow, sandy, full of limestone frag 


Neither 


shows any distinct stratification and the 


ments, of muschelkalk origin. 


cultivated layer differs from the lower 
soils more in consistency than in constit- 
uency. The distribution 1s the same as 
that of the parent rock: the heavy red 


soil lies on both sides of the village, con- 
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tinues a little beyond the Irancoli and 
not quite to the Brugent; the yellow 
limey sand is found everywhere else, pre- 
served in greatest quantities within 1 
km. of the village on both sides of the 
Brugent and for about 1 km. south of 
the village on the right Francoli bank. 
Elsewhere the soil, unprotected from the 
natural agents of carriage, have disap- 
peared; what remains on the flat top of 
the heights is economically unimportant 
but assumes a dark brown color owing 
to its high content of crude humus. 
On the left Brugent bank lies a long nar- 
row patch of mixed transported soils, 





FIGURE 3. 


a severe gorge and the strata so revealed is much 
twisted. 


The Francoli cuts its way through 


carefully walled for protection against 
the river when in flood; this is favored 
for vegetable production since it com- 
bines something of the richness of the 
red clay soils with the lightness of lime- 
stone debris. Moreover, this patch 
lends itself easily to irrigation direct 
from the stream, a method quite impos- 
sible on the right bank. 


THe VEGETATION LANDSCAPE 
Natural vegetation now finds as much 
difficulty in asserting itself as soils do. 
Whatever may have been the original 
cover, the surrounding heights are al 
most bare of vegetation; they carry no 
trees or growths more than a foot high. 
Higher in the Brugent valley are bush 
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oaks and small boxes; on the rest of the 
limestone, beyond the zone of village cul- 
tivation, only small, dry rustling plants 
of the thyme and sage class huddle on 
small ledges isolated by stretches of bare 
rock, or cluster in some fissure where 
a handful of soil has been preserved. 
One small patch of forest occurs within 
the radius of the village; this is on the 
north bank of the Brugent beyond the 
cultivated zone but not reaching the top 
of the far ridge. This patch of pines 
strikes an exceptionally fresh green note 
on a natural landscape which is dry and 
withered. The forest covers about 1—4 
sq. km. and is confined to the valley 
proper by a steep overhanging precipice 
which cuts it off from the high lime- 
stones. It is privately owned. Occa- 
sionally, pines are found all along the up- 
per Brugent. Undoubtedly pine forest 
covered a much more extensive area here 
at one time and the present interest in 
paper manufacturing seems to have been 
founded on a reasonably adequate sup- 
ply of local timber long since cut away. 


(CULTURAL LANDSCAPE 


Prominent on the imposed landscape 
are the terraces ; these alone make possi 
ble the local agriculture. They are the 
more striking because terrace cultivation 





FIGURE 4 
railway and road struggle for space and only a 
single row of houses finds foothold 
to the river in the foreground is the old fording 
track, indicating how 
the mills 


)n the left bank of the Francoli 
Going down 


recent is the bridge across to 
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is not common in surrounding areas ; th 
marginal hills of the Campo and _ the 
(Conca are cultivated on some steep slopes 
without terraces—or if there are some 
terraces, they are not so prominent as 
those of Ia Riba. The steep slopes and 
the complexity may be gauged from the 
fact that many terraces control a strip 
of cultivated the 


Rarely do patches 


land 
height of the terrace. 


narrower than 
of cultivation exceed fifty square meters. 
In many places on the limestone sectors, 
the soil is held in so precarious a position 
that it must have been cut into position 
by hand behind the terrace—a form of 
humanly transported soil. ‘The terraces 
are very old and no one remembers their 
construction. ‘Terraces are of limestone 
in all cases, even upon the bundsandsteimn 
which has so narrow an outcrop that to 
carry the blocks of limestone for build 
ing the terraces meant no great labor. 
Agriculture except in four families ts 
not on a commercial or full-time scale 
These few families live at the very top 
of the village and cultivate the higher 
terraces and the Brugent valley west 
ward. At the peak of the village is the 
farming quarter where alone rough, un 
kempt houses appear with stables |x 
neath and the strong smell of goat cor 
rals. Their farms are limited to olive 
growing, the avellana, cereals for local 
use, and some vines; this last rapidly 
ceases to be a commercial crop in face of 
competition from areas like the Campo 
which are favored with better conditions 


The 


limestone 


for large-scale vineyards. olives 
the 


north of the Brugent and south of the 


concentrate on terraces 
village, the avellana and cereals on the 
red sandstone outerops near the village 
Ke vidence shows that agriculture is being 
gradually reflected; higher terraces are 
abandoned, olives are not well kept, tet 
races stand in bad states of repair. Ruin 
of terraces 1s complete on the left bank 


of the Francoli and becomes nearly com 
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plete about one and a half kilometers be 
low the village on the right bank. 

Klsewhere agriculture assumes more 
the scale of vegetable gardening al 
though not completely limited to crops 
of vegetables. It is designed to fill most 
needs of the local population. Various 
fruits, the apricot, cherry, fig, avellana, 
chestnut, and a wide range of garden 
stuffs are grown on the small patches 
which are closely mixed with the fae 
tories. 

Though the cultivation may be called 
intensive, only one crop per annum is 
The “garden” patches depend 
on irrigation water and cease at those 


raised. 


levels where it is not available. In this 


manner, “huerto”’ is confined to two 


One, north of the Brugent and 
east of the timber, upon mixed debris 


areas. 


soils, has water led from the river by 
many small private dams and channels ; 
this is a very narrow band owing to 
the rapid rise of the Serra behind. The 
other, south of the Brugent and extend 
ing well up the river, closely related to 
the red soils, takes water from the sin 
gle high channel led from the Font Gran 
some 1144 km. from the Brugent-lran 
coli junction. Nowhere within this zone 
is the Francoli itself used for irrigation. 


WATER 


THe Lire Broop ot 


ILA RIBA 

But agriculture is only secondary to 
La Riba life. The artery of La Riba is 
the Brugent and its blood the rapid de 
scent of the stream in its lower course. 
Krom Font Gran, the major part of the 
Brugent’s waters is led south of the river 
ina single channel about half a square 
meter im cross-section, roughly along 
the 350 m. contour, to the top of the 
sharp corner formed by the junction of 
the Brugent and_ the ‘This 


water is then made to execute a series of 


lfrancoh., 


stair-like falls, each step acting as the 


generating agent toa factory. The to 
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FIGURE 5, 
of La 
small holdings 


On one side of the steep main street 
Riba are houses, on the other, gates to 
Here in the middle distance may 
be seen the thin thread of water which conditions 
all activity in the village. 


tal drop of these waters to the Francoh 


is 105 meters. “Twelve factories use 
power derived from this source and in 
this we have the factor governing the 
the The 


string themselves in a nearly straight line 


form of village. factories 
down a slope, averaging one in four. 
A narrow cobbled street, stepped out at 
the side to make human ascent easier, 
links the factories. About this single 
street, the ordinary houses have grouped 
themselves into a village perched ineredi 
bly down an extremely steep slope. At 
the foot, by the old bridge, the string of 
houses, the old mule path through the 
village, the line of the 


water channel come down to the river 


factories and 


together, indicating the common origin 
of all 


stepping 


four features. Ilere the high- 
the church 


which, contrary to normal Catalan vil- 


factories dwarf 
lage form, occupies no commanding site 
in the village. I'roma single thread of 
water, the dry grey landscape has been 
and to 
flower agriculturally into a full economic 
life. 


made to blossom industrially 


The irrigation water is led off be 
fore the power water begins its series of 
falls. 

The village has now spread to the left 
lrancoli bank where a single group of 
houses lines the old Montblanch-Reus 
road at the point where the village mule 
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FIGURE 6. 
where an 
utilizes the soil, keeping the workers closely in 
touch with simple agriculture. 


valley 
fully 


View across the Brugent 
elaborate system of terraces 


track to the factories crosses the stream 
Since that old road 
for modern traffic, the 
present road is built to facilitate it and 


by a narrow bridge. 
was too narrow 


this in turn has given rise to a small rib- 
bon of houses. The new part of the vil- 
lage is strictly limited by the precipitous 
hillside which causes the houses, road, 
and railway to jostle one another for 
foothold. 


‘TRANSPORT 


A cutting through the wavelike up 
thrust of the Serra de la Ermita leads 
the single line railway from Lerida and 
Montblanch into La Riba; the cutting is 
succeeded by a bridge forty meters above 
the Francoli. Afterwards the railway 
follows a high level above both road and 
houses. Every feature of the left fran- 
coli bank points to the severe limitation 
which the gorge 


> da 


imposes on human ac- 
tivities. 

Motor transport in turn has brought 
its influence on the La Riba layout. Its 
flexibility and its ability to convey goods 
from factory to market without break 
in transit made inevitable the construc- 
tion of a motor road to link up the fac- 
tories. The steepness of the factory 
line causes this carriage road to be as 
tortuous and gently graded as the old 
mule path was straight and steep. It 
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was built in 1930 and stops at the top 
most factory. Difficulties of relief in 
its construction made two bridges neces 
sary to give gentle approach; this road 
has many hairpin bends and dead-end 
tracks at various places to reach the 


factories. 


USES OF THE 


BRUGENT WATER 


PAST AND PRESENT 


There is only one camino or track out 
of La Riba and that has no importance 
today. It is a rough path leading from 
the top of the village along the Brugent 
to a group of detached mountain ham 
lets, to Capafons and Prades, both of 
which have now easier alternative routes 
to the coast. But this track is interest 
ing because it leads to a series of aban 
doned factories by the side of the Bru- 
gent where the stream was at one time 
directly used for power before the pres 
fall was constructed. 
Not one of these old factories by the 
the present time 
fall of about 105 
meters which the conduit has made pos 


ent more efficient 
stream Operates at 
Irom the artificial 
sible, twelve factories take their power. 
The water is led ona stepped profile like 
that of the factories themselves so that 
within a few paces the water may be 
flowing below the ground level of a 
building and then be carried above the 
No 


less curious ts it to find the entrance of 


root of another ina wooden channel. 


one factory overlooking the roof of the 
next. The average fall of water avail 
able for each factory is nearly 9 meters; 
several have 11 meters, some as little as 
5 meters. The textile factory, for ex- 
ample, has an 11 meter drop of half a 
meter diameter ; this is led into a turbine 
which develops 60-70 hp. and operates 
60 weaving machines. Seven of the fac- 
tories are paper makers and the textile 
factory was once concerned with paper 
as well. The lowest factory in the line 


is a flour mill. In the paper factories, 
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the water serves two distinct purposes ,; 
first, mixing and washing the raw ma- 
terials; second, giving power to the 
presses, etc. Each factory controls the 
cleanliness of the water that passes out 
from it by using chloride of lime and a 
large tank where impurities are precipi- 
tated. 


FORM OF THE F 


ACTORIES 


Since water is the chief source of 
power, it 1s surprising to see so many 
chimney stacks among the factories. 
These are necessary because the matert- 
als have at one stage to be boiled. The 
exceptionally high stacks are designed to 
prevent the smoke of one factory from 
The 


need for drying the paper after it is man- 


entering the windows of another. 


ufactured has had a distinct influence on 
the form of the factories. Immediately 
under each roof is a line of unglazed and 
unshuttered windows, too small for ord1- 
nary rooms; these lead to a top chamber 
where paper 1s spread out to dry, a 
method possible only because the general 

No artifi 
Influence of 
the power type has had less effect upon 
the external factory design. 


climate 1s exceptionally dry. 


cial drying is necessary. 


Sometimes 
the water is led over a large wheel re 
volving outside the building; this is the 
old method, which is an inefficient use of 
resources. In more modern construc 
tions the water is enclosed within a tube 
inside the factory and drives a turbine. 
In these, there is no external evidence 
that water power is being used. 

This small village, whose population is 
only in the eight hundreds, clearly ex 
emplifies a habitation-landscape closely 
related to local circumstances and recent 
changes in them. 

a. The construction of the high chan 
nel causes the Brugent-valley fac- 
tories to go out of use and others to 
be created closely grouped down 
the hillside. 
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b. The type of power use has caused 
linear arrangement and _ stepped 
profile among the factories. 

c. LFechnique within the factories has 
resulted in peculiar external forms, 
like the small upper windows and 
the exceptionally tall chimneys. 

d. Requirements of modern transport 
have given rise to the secondary 
development of dwellings on the 
left Francoli bank. 


I-ACTORIES ON THE FRANCOLI 


In the neighborhood of La Riba, only 
one factory makes use of the main 
This 
is situated about half a kilometer below 
the old La Riba bridge. 
per vents and no chimney stack, showing 
from outside that it is not related to the 
industries of the village itself ; it is eco- 
nomically apart from the village because 


stream, the Francoli, for power. 


It has no up- 





FIGURE 7, 
the village are small but sharply defined. 


The vegetative landscapes round 
Irri 


gation makes all the difference to local soil 


possibilities. 
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FiGurE 8.—The ways through the village are 
cobbled in the middle, making the climb of the 
mules easier. A narrow footway at the side is 
tiled in thin sloping steps. 


it is an aluminium pressing factory. 
The Francoli differs as a source of power 
from the Brugent. It has more regular 
There is little 
gradient in the water-profile but this is 


water and a bigger flow. 
offset by the greater volume. Several 
kilometers above La Riba, at Vilavert, a 
cotton weaving factory has been built to 
use Francoli water ; there is also another 
at Picamoixons downstream. ‘The con- 
ditions that gave rise to this aluminium 
pressing factory at La Riba are not dif- 
ficult to determine. Here, site values 
are cheap; here is cheap labor with expe- 
rience in factory work; with light arti- 
cles the cost of transport per unit is 
negligible; and the slow power of the 
rancoli was cheap and quite suitable. 
Many other sites in the locality might 
have served equally well; the final choice 
was an expression of human will. The 
process involved in this factory is solely 
that of pressing and finishing alumin- 
ium into pots, pans, containers, and 
small parts; there is no stage whatso- 
ever of manufacturing the primary 
material. 

The only other manufacturing fea- 
ture on the La Riba landscape is brick 
and tile making on the red bund sands 
on the left of the Francoli below the vil- 


lage. This serves local demands only. 


DoMESTIC CHARACTER OF THE 
VILLAGE 
la Riba itself is a limestone village ; 
the walls of its houses are unworked 
cemented, 
Tiles 


limestone pieces, coarsely 
plastered over and whitewashed. 
enter largely into the interior structure, 
for the floors and for some internal 
walls. The stepped footpaths of the vil- 
lage streets are likewise tiled; the way 
for animals is cobbled with rounded 
stones from the river bed to give mules a 
foothold. 
by mules still goes on although the motor 


Considerable minor transport 


road has caused this method to be used 
only for minor items. 

Domestic water supply is from the 
same Font Gran which supplies the fac- 
tories; it is led in a separate pipe and is 
distributed from public taps. “The same 
source supplies the eastern section of 
the village on the other side of the Fran- 
coli. The houses differ from those of 
the Campo de Tarragona in that they 
have here no arrangement for leading off 
the roof-water to be stored inside the 
houses. 


RHYTHM OF THE LANDSCAPE 


We have no meteorological figures to 
indicate the climatic rhythm of La Riba. 
Even among local people, information 
on the point is very vague, due to the 
fact that they rarely notice the intimate 
detail of their weather because they are 
not primarily dependent upon it. Agri- 
culture plays only a secondary part in lo 
cal prosperity, and therefore the weather 
is not carefully watched. 

No crop is ever lost by unexpected Va- 
riation of temperature. In winter, the 
heights surrounding La Riba protect it 
from the extreme cold associated with 
the interior of Catalunya. In summer, 
the same heights cause flows of air which 
mollify the extremes of breathless heat 


felt elsewhere in the province. Gener- 


} 
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ally speaking, La Riba has that equality 
of weather which typifies the maritime 
units of the area. Sunny clarity prevails 
almost without intermission, with per- 
haps a couple of days per annum of mist 
which drifts down the Brugent valley 
from the Prades Mountains. 

The total rainfall is about 45 cms. per 
annum, coming definitely in spring and 
autumn, with the spring rains as the 
more reliable. Rainfall varies greatly 
and losses of ert yps Occur more from de- 
fect of rain than from any other cause. 
Since many of the vegetable gardens are 
irrigated, the danger of drought affects 
solely the higher terraced cultivation 
upon the limestones. January and Feb- 
ruary are months of drought, when snow 
may fall lightly, according to the wind 
direction. Snow is locally estimated to 
fall only once in five years or so. Frost 
and dews are practically unknown out- 
side the first six weeks of the year while 
torrential rains sometimes occur during 
the summer. 


THe WINDs 

Local weather is closely dependent on 
wind direction although the broken con- 
figuration makes the surface wind often 
flow very differently from the upper air 
movement. The “sere” is a very strong 
wind from the northwest, liable to be 
much deflected by local valleys, and com- 
mon in spring and autumn. Warmth 
and intense dryness characterize it owing 
to its fohn nature. Its dryness signifi- 
cantly detracts from the spring and au- 
tumn rains which occur at the same sea- 
sons as this seré. There have been times 
when the soil has received a thorough 
soaking, only to have the sere set in, and, 
within a few hours, reduce the soil to the 
The 


sere brings phenomenally blue skies, free 


parched dryness of midsummer. 


from so much as a suggestion of cloud, 
and it tumbles from the heights in excep- 
tionally dry gusts of great intensity. 
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A similar wind comes from a more 
easterly direction in winter and brings 
with it the chilly cold of the mountains. 
the ‘“Tramuntana,”  indi- 
cates its origin among the heights and 
its character as a ‘“‘down-settle’ of 
air chilled on exposed heights. It has 
little force, but penetrating dry cold- 
ness. 


Its name, 


During all the summer months from 
May to October, the “marinada” blows 
in from the sea, and reaches La Riba at 
about 10:00 a.m. with an 
ing regularity. 


astonish- 
It is cool, and though 
normally gentle, attains considerable 
strengh sometimes when it is closely con- 
fined by the gorge. In winter, a wind 
from the same direction, 
brings humidity and rain. 


“el garbi,” 
The spring 
rains, often associated with this wind, 
are normally suave and gentle ; occasion- 
ally they assume torrential force, wash- 
ing away bridges and houses on the leit 
Francoli bank where the force of the 
turbulent Brugent is felt fully. Hence 
large cement embankments have been 
constructed there. 





FIGURE 9. 
arches. 
that 
several stories and accommodate several families. 


On the left the channel of water 
Pressure on space becomes so 
the dwelling houses tend to have 


is on 
great 
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OcCUPATIONAL RHYTHM 


Work in the huertos is a strictly part- 
time occupation, calculated only to pro- 
vide domestic vegetables for each house, 
with no surplus for sale. Normally, 
houses are let with rights to a piece of 
huerto even if that huerto be some dis- 
tance from the house. Most workers 
buy a piece of land for themselves as a 
form of insurance. Activity upon the 
land is mainly fair-weather work, not 
starting till spring and ending with au- 





Figure 10.—La 
elevation and the prominent facades of the mills. 
3oth the new and old bridges are seen here. 


Riba, showing its narrow 


tumn. Men go directly from factory to 
huerto in the evening, on Saturday after- 
noons and on Sundays, incidental work 
during the week being done by women 
and the elder children. Industrial activ- 
ity is here not separated from work on 
the land. The two types of work go 
on side by side in space and time, parted 
only by the thickness of a wall and the 
time taken to reach the land from the 


factory. The laborious terracing and 
the complex arrangements for irriga- 
tion water indicate the heavy demand 
made upon local land. As is the custom 
with part-time agriculturists, very lit- 
tle fertilizer is used. The soil, strangely 
enough, is always worked by plough al- 
though many of the patches are so small 
that a plough has hardly room to turn 


around inthem. Spade work is avoided 


and the instruments are frequently bor- 
rowed for use. Thus the village differs 
from those round about in that each 
family does not possess its own mule, 
plough, ete., and it is normal to live on 
the ground floor of the houses, whereas 
in adjoining villages the lower floor is 
always a stable. 

Only work at the two privately-owned 
olive mills and brick making are seasonal 
manufacturing occupations, of winter 
and summer respectively. All the other 
factories work the year round, condi- 
tioned for activity, not on any rhythm of 
materials or power, but by the flow of or- 
ders. During the last few years no stop- 
page due to failure of orders has been 
known. ‘This regularity is interesting 
since the water of the Brugent is never 
sufficient to provide power in summer 
nor during the months of the winter 
drought. Water almost never fails com- 
pletely—or else the washing and cleans- 
ing would be impossible. 

On an average, three complete months 
of the summer, varying in precise date, 
are without water power; at this time 
electricity must be used; for another 
three months, distributed unevenly be- 
tween spring and autumn, water is used 
as sole power; and for the rest of the 
year, electricity and water are used in 
roughly equal proportions. ‘The normal 
factory expects to use electricity for 40 
per cent of its power during the whole 
year. This electricity, likewise used in 
every private house of the village, comes 
from the River Segre, which has been 
harnessed by a great undertaking at 
Camarassa. In La Riba there was di- 
rect transition from oil lamps to electric 
lamps. 

The population remains more or less 
stationary, without seasonal movements 
into or out of the area. Emigration, 
while rarely occurring, is permanent, 
generally to Barcelona and into the simi- 


lar factories there. Immigration, nota- 


} 
| 
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bly of foreigners or Castilians, tends to 
be permanent likewise and the two fac- 
tors cancel each other in the net result. 

As with all predominantly industrial 
units, there is here a constant movement 
of materials. These movements, while 
approximately fixed in volume, are irreg- 
ular in time, depending on external fac- 
tors of demand. Of the flows inward 


we may distinguish: 


1. The wood pulp from Scandinavia 
via the port of Tarragona whence 
it comes by road to the La Riba 
paper mills, 


2. Coal for boiling purposes, from 
Cardiff via Tarragona by lorry and 
train, 

3. Old paper and cloth wastes from 


the interior of Spain by train and 
lorry, 

4. Spun cotton in spindles from near 
Barcelona in lorries, 

>. Wheat from Inner Catalunya by 
lorry, or from Argentine, via Tar- 
ragona, 

6. Sheet aluminium from Barcelona 
by lorry, 


‘ood stuffs from Reus and the 


~ 


Campo de Tarragona. 


The normal outflows from La Riba 

are: 
1. Cheap coarse paper, some manila 
and heavy cardboard, by train and 


lorry, 

2. Cheaper grades of hard-wearing 
peasant cloth, by lorry, 

3. Aluminium articles by lorry to 


Barcelona, 
4. Flour by lorry to Reus, 


5. Bricks and tiles by cart and lorry. 


The distribution of exported products 
is always less clearly defined in destina- 
tion, some going directly to the interior 
and some to the general Catalan market 
in Barcelona. 


SPECIAL INTERACTIONS 

Several special problems are of pecul- 
iar interest in this unit. The industries 
in pre-electricity days were dependent 
upon a varying stream and therefore 
were strictly seasonal, ceasing work com- 
pletely during summer. ‘Then agricul- 
ture took an important part in local life. 
No organization existed for controlling 
the waters and no clear definition of 
water rights was ever made. Thus now, 





FiGure 11. 
is diverted into the village channel so that the 
bed of the stream is generally dry and littered 
with large limestone boulders brought down 


Nearly all water from the Brugent 


during the infrequent floods. Across the Brugent 
is a small patch of pines that have miraculously 
escaped the paper mills and the domestic stoves. 


when, in times of drought, both indus- 
trialists and demand 


water, the problem constantly arises as 


agriculturists 


to which of the two interests has first 
claim. No one has a decided position 
in this respect. Since nearly two kilo- 
meters separate the first factory from the 
low dam at Font Gran, the agricultur- 
ists have been able to get in always and 
take their water first, and by that much 
reduce what reaches the factories in 
times of scarcity. It 1s this use for irri- 
gation rather than complete failure of 
the stream which brings the paper in- 
dustry to serious crisis when in sum- 
mer water is needed for the washing 
pre CESSES. 


In social life, the intimate relation be 
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tween the industrial worker and the land 
has already been mentioned. ‘The pure 
wage earner of the ordinary manufac- 
turing center does not arise except 
among the strangers of the aluminium 
factory. This, a branch of a large Ger- 
man-Swiss firm holding the virtual mo- 
nopoly of aluminium work in Catalunya, 
has an activity which is intense and con- 
tinuous. In it are about 25 German or 
Swiss workers with special technical 


skill, who live in the village, often mar- 





FiGuRE 12 
bulky materials like rag waste, for the paper and 
bales stand outside, crowding the narrow mule 


High up the mills must transport 


ways. Notice the left-hand building, of lime 
stone fragments. The mill to the right has its 
similar structure concealed by plaster 


rying there, but who, unaccustomed to 
agricultural life, take no part in the nor- 
mal régime of the villagers. ‘This fac- 
tory likewise has a group of Murcians 
who are pure wage earners. Otherwise, 
industrial workers are small-scale land 
workers, too. Owners of the village 
factories live in their factories and direct 
them personally, each factory being quite 
privately owned, never a company. 
Such owners possess local land as well, 
generally let out on the “equal sharing” 
basis. 

The village numbers about 800 people 
of which about 300 work for some time 
in the factories. Much female labor is 


employed, each paper factory employing 
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several women for the lighter manutac- 
turing processes. Labor in the alumin 
ium works is exclusively masculine. 
In the textile factory it 1s almost com 
The isolation of this 


group implies that, with the exception of 


pletely feminine. 


the foreign workers on aluminium, all the 
technique has to be learned locally and 
an elaborate apprentice system 1s used. 

Whatever importance this site may 
originally have had for cheap labor, that 
value decreases in importance following 
the inauguration of the aluminium 
works which brought external standards 
and a series of social conflicts in all the 
industries. As an insight into social 
conditions of early 1936, we may state 
the wage standards. Men working in 
paper factories, working the “semana 
inglesa” (the English week, with Satur 
day afternoon free) receive 34—44 pese 
women in the same fac 
Skilled males in 


aluminium, 90-110 pesetas per week 


tas per week: 


tories, 16—22 pesetas. 


Women machine minders in textile mills, 
reckoning an average of three spinning 
machines per woman, earn 30—40 pese 
tas. 

Thus, this marginal village has an 
economy peculiar to itself and different 
from surrounding regions ; by the special 
use of water the whole village has been 
given a strange appearance in the effort 
to get the maximum from difficult con 
ditions. It probably represents the 
character of small industrialism before 
steam power became the governing fac 
tor in European economics. It main- 
tains a strong tradition of agriculture 
which gives a certain double phase to 
the human rhythm, made possible in the 
first case by seasonal water, and in later 
times by short hours and the fact that 
every member of a family had to be oc- 
cupied to achieve a reasonable standard 
of living. 





CITY RETAIL 


Malcolm Is 


LURING the last decade there 
has been marked improvement 
in the scope and refinement of 

urban studies undertaken by geogra- 
phers. However, little attention has 
been given to urban land used for retail 
purposes, either as to structure or func- 
tion in relation to city life. ‘This expo- 
sition seeks to classify and characterize 
the principal types of city retail struc 
ture. It is based on a detailed study of 
Chicago, Philadelphia, Cleveland, At 
lanta, and Des Moines, and a reconnais 
sance study of Washington, New York, 
Jaltimore, and Knoxville. 

The principal cities of the United 
States, for the most part, possess five 
types of retail structure. These five 
types have been named: (1) the central 
business district; (2) the outlying busi 
ness center; (3) the principal business 
thoroughfare; (4) the neighborhood 
business street; and (5) the isolated 
store cluster. These structural types 
are distinguished by: class of commodi- 
ties sold: special concentration or dis 
persion of outlets; and character of cus- 
tomer tributary areas. 

The central business district) repre 
sents the retail heart of each city (hig 
ure 1). Here, individually and collee 
tively, retail stores do a greater volume 
of business per unit area than elsewhere 
within the city. This areal concentra 
tion is manifested by the use of multi 
storied buildings of which retail stores, 
for the most part, occupy choice street 
level frontage, service establishments 
are concentrated into upper story offices, 
and residential occupance is restricted to 
scattered hotels. [lere retail occupance 


is characterized by large department 
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stores, numerous women’s and men’s 
clothing stores, furniture stores, shoe 
stores, jewelry stores, and similar out- 


Added 


to these, though of subordinate impor- 


lets selling shopping goods. 
tance, there are numerous drug stores, 
tobacco stores, restaurants, and other 
stores selling convenience goods (lig- 
ure 1). 

The central business district draws 
customers from all parts of the city 
proper and from outlying suburbs and 
nearby incorporated towns. Many peo- 
ple, besides being customers, are likewise 
employed in the various commercial and 
service occupations which constitute the 
complex of human activity within this 
district. To serve this movement of 
purchasing and working population to 
and from residential areas, all modes of 
intra-city 


transportation are focused 


here. This district, therefore, experi- 
ences extreme traffic congestion during 
the work-day and more particularly dur- 
ing the morning and late afternoon 
“rush hours.”” The personal inconven 
ience of this congestion, and the com 
mutation cost in time and money all 
have favored the development of the out- 
lving business center, catering to the 
shopping goods wants of outlying popu 
lation. 

The outlying business center repre 
sents, in miniature, the same type of re 
tail structure characterizing the central 
business district. The center possesses 
a marked aerial concentration where 
closely spaced retail stores do a volume 
of business exceeded only by those of 
the central district. Ilere, for the most 
part, are found shopping goods outlets 
such as women’s and men’s clothing 
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stores, furniture stores, shoe stores, 
jewelry stores, one or more large depart- 
ment stores and an admixture of con- 
(Figure 1). 


Although individual outlying business 


venience goods stores 


centers do not draw customers from all 
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FIGURE 1. 
analyses of block-frontage volume of sales. 


CITY OF PHILADELPHIA 


parts of the city, they frequently attract 
them from long distances. Since these 
centers depend on customers drawn 
from wide areas, they all have developed 
at focal points of intra-city transporta- 
tion where pedestrian traffic is increased 


a 
v 
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SHEEEEE CENTRAL BUSINESS DISTRICT 
----|- QUTLYING BUSINESS CENTER 
PRINCIPAL BUSINESS THOROUGHFARE 
+ NEIGHBORHOOD BUSINESS STREETS 
ISOLATED STORE CLUSTERS 


BASED ON THE 
CENSUG OF BUSINESS 
1935 


This portrayal of the retail structure of the City of Philadelphia was determined from 
The statistical conclusions were checked in the field. 


Unfortunately, this field procedure did not provide a complete check since three years had elapsed 


since the last available census data. 


ce 
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FIGURE 2. 
from Girard Avenue. This portion of North 
Broad Street is typical of the several principal 
business thoroughfares of Philadelphia, Penn- 
sylvania 


Looking up North Broad Street 


by passengers of mass and vehicular con- 
veyance. 

The principal business thoroughfare 
is characterized by the co-existence of 
two related attributes. It is both a 
business street and a traffic artery. As 
a business street it possesses large, 
widely-spaced shopping and convenience 
goods stores (Figures 1 and 2). Asa 
traffic artery it carries a heavy density of 
mass and vehicular traffic. This dense 
traffic primarily results from attractive 
forces exerted on residential p ypulation 
by the central business district or some 
outlying Although 
stores of this structural type cater to, and 


business center. 
are primarily dependent on, customers 
derived from this dense traffic, their 
presence has little counter effect on the 
density of the traffic. Offering the spe- 
cial inducement of ample curb-side park- 
ing space, these stores manage to thrive 
by attracting customers from a small 
fraction of the passengers of this inter- 
community traffie. 

The neighborhood business street is 
primarily of neighborhood significance. 
It draws customers, almost without ex- 
ception, from easy walking distances. 
This structural type consists of more or 
less continuous rows of grocery stores, 
meat markets, fruit and vegetable stores, 
drug stores and other convenience goods 
outlets, interrupted by a minor admix- 
ture of shopping goods stores (Figure 


STRUCTURE 427 
3). These streets extend through res- 
idential portions of the city and take the 
form of a more or less regular network 
following the principal mass transporta- 
tion and trucking routes which are un- 
desirable for residential purposes; are 
extensions to outlying business centers ; 
or are isolated from other retail struc- 
tures (Figure 1). 

The isolated store cluster is the final, 
and individually the least significant, 
type of retail structure. These clusters 
usually comprise two or more comple- 
mentary rather than ce ynpetitive conven- 
ience goods stores. Thus there may be 
a drug store, a grocery store, a meat mar- 
ket, a fruit and vegetable store, a deli- 
catessen and possibly a small lunch 
room grouped together at a minor 
street intersection. These stores usu- 
ally supply a large portion of the im- 
mediate convenience goods wants of 
residential families located within easy 
walking these 
store clusters develop in sparsely settled 


distance. Frequently 
fringes of the urban area, but in many 
instances they are found within densely 
populated residential areas, restricted, 
by the chance of occupance or by zoning 
regulations, to a scant block or even a 
city lot (Figure 1). 

Although they do not constitute a dis- 
tinct structural type, it 1s necessary for 





FIGURE 3. 
Fifty-fifth Street, Philadelphia, Pennsylvania, 
typical of neighborhood business street retail 


A portion of Baltimore Avenue at 


structure. The stores from left to right are a 
delicatessen, a meat market, two grocery stores, a 
hardware store, a second-hand furniture shop, 
etc. Likewise typical of such streets are the 
upper story ‘‘flats’’ used for residence. 
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FIGURE 4. 
the northwest corner of Cedar and Fifty-fourth 


An isolated drug store located on 


streets, Philadelphia, Pennsylvania. Note how 
this store is hemmed in on all sides by residences. 


the sake of completeness, to mention that 
within any of the principal cities there 
are numerous instances of single iso- 
lated retail stores. Of these the corner 
drug store (Figure 4), the grocery store, 
and the delicatessen are the most numer- 
ous, although individually, they do a 
Other less 
numerous outlets, such as milk distrib- 


small volume of business. 


utors, coal and lumber yards, mail order 
houses and the retail stores of mail order 
houses, as a rule, do a large volume of 
business. It is the heterogeneous char- 
acter of these stores, their relative unim- 
portance when taken in aggregate, and, 
in many instances, their unusual fune- 
tion (such as a milk distributor serving 
a wide area with house to house wagon 
delivery ), which supports the conclusion 
that they should not be classified as a 
distinct structural type. 

In summary, the retail structure of 
many principal cities shows a progres- 
sive change in type from: (1) the cen- 
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tral business district with a marked con 
centration of shopping goods stores 
which serve a substantial proportion of 
the commodity wants of every city fam- 
ily, and which are located within that 
focal area of intra-city transportation 
CC ectively most accessible to the entire 
city population; (2) the outlying busi- 
ness center, which in miniature form, is 
well-nigh identical to the central business 
district in concentration and in kind of 
outlet and in transportational accessibil 
ity, is distinguished by having a more re- 
stricted customer tributary area and by 
the presence of a greater admixture of 
convenience goods stores; (3) the prin 
cipal business thoroughfare which 1s 
characterized by heavy mass and vehicu- 
lar traffic between the central business 
district and outlying residential areas, 
and by shopping and convenience goods 
stores catering to and principally de 
pendent on customers derived from this 
heavy traffic; (4) the neighborhood 
business street which is characterized by 
dispersed rows of convenience goods 
stores along residentially undesirable 
streets within densely settled residential 
areas, and by having a customer tribu 
tary area restricted, for the most part, to 
within easy walking distance; and (5) 
the isolated store cluster characterized 
by non-competitive convenience goods 
stores grouped to serve the immediate 
wants of families living within an area 


restricted to easy walking distance. 


EE SUE 





BOOK REVIEWS 


MERNER, PAvL-GERHARDT. Das Monadentum 
im Nordwestlichen Afrika. Berliner Geo- 
graphische Arbeiten. Heft 12. J. Engel- 
horns Nachf. Stuttgart, 1937. 

This study on nomadism in northwest Africa 
has all the earmarks of an industrious piece of 
work of the German school of Geography. Not 
based on field observation it compiles a great deal 
of information which is otherwise difficult to ob- 
tain. The author divides his remarks into three 
main divisions: (1) the idea of nomadism, (2) 
general study of nomadism in northwest Africa 
(subdivided into: (a) development, (b) economy, 
and (c) culture), (3) regional description. 
While most of his details are only of value for the 
geographer who has special interest in the dis- 
cussed region, there are some general remarks on 
the concepts nomadism, transhumance, and Alp- 
wirtschaft which deserve general attention. An 
elaborate table attempts to clarify the differences 
between the three types of economy. Even if 
some geographers disagree with Mr. Merner’s 
point of view, his table can be used as basis for 
discussion. 

SAMUEL VAN VALKENBURG 


SCHWENZNER, JuLius. Zur Morphologie des 
Zentralspanischen FHochlandes. Geographis- 
che Abhandlungen. Dritte Reihe, Heft 10. 
J. Engelhorns Nachf. Stuttgart, 1937. 

Following the work of his teacher, Prof. Dr. A. 
Philippson who suggested this study, Dr. Schwen- 
zner has succeeded through careful field work 
to give the morphological history of that moun- 
tain chain which divides the two Castile basins of 
the Spanish Meseta. But there is more included 
than just the sequence of events for a mountain 
range. 

The dividing range is a clue to knowledge of 
what happened to the older (Caledonian and 
Hercynian) parts of Europe during the Alpine 
period. The results obtained may give some in- 
sight into the morphology of the other interalpine 
basins which, from the Spanish Meseta up to 
Tibet, are one of the most characteristic features 
' Even a certain 
correlation with the Rockies came to my mind 
while reading this story. 


of that great mountain system 


Schwenzner found folding of an old peneplain 
(accomplished by local faulting), erosion and 
levelling of the anticline. while the syncline was 
filled with the eroded material; the repetition of 
this process three times resulted in four erosion 
surfaces. The area studied is at present one of 
the battlefronts of the Spanish Civil War and it 
would be interesting to see how the topography 
\ltogether, Dr. Schwen- 
zner’s work, with its excellent maps and good 


effects the campaign 


pictures, is one more example of the high esteem 

for morphology in Germany, which has led to 

many contributions to our knowledge of Europe. 
SAMUEL VAN VALKENBURG 


Mintos, B. Spantens Bauern im Kampf um 
Boden und Fretheit. NVerlagsgenossenschaft 
\uslandischer Arbeiter in der Ud SS R. 
Moskau, 1937. 


\s can be expected from the title and the pub- 
lishing house, this little book is propaganda for 
the agrarian point of view of the Spanish gov- 
ernment as seen through Russian eyes. Conse- 
quently, it is one-sided, describing in the final 
chapters, which cover the present civil war, the 
loyalists as angels and the insurgents as devils. 

Still, if read critically the study contains inter- 
esting material on the agrarian situation in Spain. 
There is no doubt that reforms are badly needed. 
Whatever party finally takes over the govern- 
ment will have to face many problems, but as 
basis for such reform a much more scholarly 
work will have to be done than that here reviewed. 
Spain needs the help of scientists, not the passion- 
ate plea of partisans. 

SAMUEL VAN VALKENBURG 


GELLERT, JOHANNES F. Mittelbulgarien. Das 
Kulturgeographische Bild der Gegenwart. 
Neue Deutsche Forschungen. Junker Dunn- 
haupt Verlag. Berlin, 1937. 

Following the publication of the morphological 
studies on Bulgaria, Doctor Gellert now pre- 
sents in the “Kulturgeographische,” the results 
of his later field work. Under this title the au- 
thor treats, in the three main divisions of the 
book, land utilization, transportation, and settle- 
ments. Although this point of view is open to 
attack, the book as written, contains so much 
valuable information that it can be regarded as 
one of the best regional studies of recent years. 

Central Bulgaria contains three units: (1) the 
zone of basins, which follows the south side of the 
Balkan mountains, (2) the Sredna Gora, a gneis 
granite mountain system of mature age, and (3) 
the Maritza depression. The Rhodopo borders 
this region to the south, the Balkan mountains 
are a very effective barrier to the north; the 
Black Sea forms the eastern limit; only in the 
west is the transition towards the Sofia upland 
more gradual and less pronounced. 

Central Bulgaria offers to the geographer a 
wonderful field of study. The small sub-Balkan 
basins in their mountain protection have always 
been known as gardens of production, while the 
Maritza depression, with its Mediterranean-like 
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climate, fertile chernozem soils, and irrigation 
facilities, is the best agricultural section of the 
land. The Sredna Gora, forested on the wetter 
western sections but rather bare in the eastern 
part, separates those two productive regions. 
Crops, besides the general Mediterranean cereals, 
wheat and barley, include corn, rice, tobacco, 
cotton, grapes, and the famous roses, of which 
Karlovo has replaced Kazanlek as the important 
center. 

The second part of the book treats the types 
of settlements, the types of houses and villages, 
in detail, and also the cities—which have been 
carefully mapped. Statistics, otherwise not read- 
ily available, complete this survey which makes 
it possible for geographers not familiar with Bul- 
garia to obtain a better and more definite picture 
of this region, which up to now has been rather 
neglected in geographical literature. 

SAMUEL VAN VALKENBURG 


Simpson, Eyter N. The Ejido, Mexico’s Way 
Out, with foreword by Ramon Beteta. xxi 
and 849 pp.; maps, diagrams, photographs, 
statistical tables, agrarian reform laws and 
agrarian code. The University of North 
Carolina Press, Chapel Hill, 1937. $5.00. 

Mr. Simpson makes clear in the preface that 
“the core and heart of Mexico’s agrarian reform 
is the ejido. The word ejido (pronounced 
a-heé-d6) is derived from the Latin exire, 
exitum—'to go out’, ‘the way out.’ As originally 
used in Spain the term was applied to uncultivated 
lands held collectively and located on the out- 
skirts (on the way out) of agrarian communities. 
In Mexico at the present time the word is used 
to refer to all types of lands which have been re- 
stored or granted to agricultural communities 
under the land reform initiated in 1915.” 

Mr. Simpson's book is divided into three parts : 
Part one, The Origins of the Ejido; Part two, 
The Ejido in Being—Problems and Progress; 
and Part three, The Future of the Ejido, with 
Appendix, Bibliography and Index. In part one 
the history of the ejido is traced rather carefully 
by the author. Such chapter headings as “Roots 
of the Past” and “Early Course of the Reform” 
suggest the major theme of this division. Other 
chapters which are included discuss such subjects 
as “Struggle for the Land,” “Revolution in the 
Making,” “Revolution and Agrarian Reform,” 
“The Legal Foundations of the Reform” and 
“The Course of the Reform 1929-1933.” It is in 
this section that the reader is introduced to the 
case studies which form an interesting feature of 
the book. Mr. Beteta who writes the foreword 
states that these case studies are “probably the 
most provocative feature of the book, and one 
which differentiates it from other works in the 
field.” He says that the author’s “description of 
the villages, his accounts of the workings of the 
ejidos, his personal experiences, his trips on horse- 


back, do more to give a sense of reality to the 
book than could have been achieved by many 
pages of profound reasoning. The reviewer is 
inclined to agree with this view. 

Part two contains useful material for the geog 
rapher. In the first four chapters the physical 
background of Mexico receives significant con 
sideration. Such titles as “Land and Water 
Basic Considerations,” “Land and Water to Vil 
lages,” “Land Distribution and Land Tenure,” 
and “Case II: Poor Land and Little Water” sug- 
gest the geographic nature of the material in- 
cluded. The author recognizes the importance 
of geography in the land problem of Mexico 
throughout his study, but great stress is laid upon 
the influence of physical environment in the first 
part of section two. Three case studies besides 
the one mentioned are included in this division 
“Case III: Tierra y Libros—and also Pulque,” 
“Case IV: Pistols and Politics,” and “Case \ 
Pesos and Politics,’ as well as chapters on 
“Financing Land Grants to Villages,” ‘“Educa- 
tion—the Cultural Problem,” ‘Education—the 
Economic Problem,” “Political Organization and 
Social Control—Collectivism vs. Individualism,” 
“Political Organization and Social Control 
Hazards and Hurdles,” “Credit and Markets 
First Attempts at Economic Organization,” and 
“Credit and Markets, 1931-1934.” 

In this second section Mr. Simpson points out 
figures showing the relatively small amount of 
land in Mexico which is suitable for cultivation 
In spite of this he says that Mexico “with some 
14.5 million hectares of actual crop land, with at 
least 8.8 million hectares of potential crop land, 
and with pasture and forest resources, in many 
regions, as vast as they are of high quality, has 
more than enough agricultural land to support 
the present population, or an even larger popula- 
tion, at a standard of living far above the present 
subsistence level on which most of the people live 
and have their being.” 

Having discussed carefully in the preceding 
sections the problems of the ejido: securing 
enough arable land, obtaining funds for and in 
stalling the often necessary irrigation systems, 
financing the land grants, educating the peons, 
overcoming ancient prejudices, teaching the peons 
how to live and make the soil yield, organizing 
the villages politically and socially, and establish- 
ing an adequate economic system with workable 
credit and markets, the author strikes out boldly 
in Part Three and says that “nothing less than 
the complete socialization of the nation’s lands 
and waters” must be the goal of Mexican agrarian 
reform. The goal, as he sees it, is the distribu- 
tion of all agricultural lands in ejidos; the ob- 
jective, the codperative ejido. Many readers may 
not agree with Mr. Simpson's “way out” but he 
writes as a man who has studied the Mexican 
agrarian problem carefully and as one with a 
missionary zeal. 

\ valuable feature of the book is the manner in 
which the author has grappled with the tremen- 
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dous task of compiling and cross-indexing the 
numerous laws, regulations, and decrees which 
have been promulgated at various times. More 
over, he seems to have gone farther, and by dis- 
tinguishing the fundamental variations from the 


superficial changes, he has been able to trace the 
policy of the Mexican government and the modi- 
fications it has suffered following the shifts in 
personnel or in the ideas of Mexican political 
leaders 

The writer limits his study of agrarian reform 
laws to those which were enacted prior to June 1, 
1934. 

The book is well documented throughout and 
contains valuable statistical tables, pertinent 
agrarian laws, thought-provoking graphs, and a 
few excellent photographs. 


Kart B. SHAW 


Carson, Frep A. Geograph f Latin America. 
Prentice Hall Inc., New York, 1936. 


The title of this book recommends it at the 
outset as a work covering all of Latin America 
and not just part of that great geographic unit. 
In human geography we have continued to accept 
the continental land masses as units for discussion 
long after it has become evident that some of the 
great units of human occupance do not coincide 
with the great blocks of land and that the old 
divisions do not fit the new theme. In the case 
of this book, the inclusion of all Latin America is 
appropriate and the author proceeds consistently 
to include it all. 

The viewpoint of the book is friendly and ap- 
preciative towards its subject. The author 
avoids the common fault of holding up a precon- 
ceived provincial standard by which the subject 
is judged, a fault often ascribed to tourists who 
On the 
contrary, the author lets the subject judge itself 

or if not the subject itself (which is presumably 


disapprove of foreigners and their ways. 


the geographic entity described), at least he lets 
the official spokesmen for the subject judge it, the 
articulate officers of governmental, commercial, 
and social organization. This may not lead to 
objective, balanced conclusions, but it is in line 
with the Good Neighbor Policy. 

The factual data in the book are reasonably 
accurate, considering the enormous field of in- 
formation that is covered. Presumably the num- 
ber of errors is kept down by the author’s practice 
of including facts which he has and excluding 
facts which he does not have, even when the 
latter might be more relevant than the former. 

The style of the book is readable. Both lan- 
guage and ideas are clear and simple enough to 
be understood by readers below the college level. 
Perhaps the range within which it should be as- 
signed is less narrow than that suggested by the 
publishers in offering it as a college text. On 
the one hand, students below the college level 
could read it with ease, and on the other hand 
students above the college level would be taxed 


beyond average ability in research “determining 
the interpretation” of textual facts in accordance 
with hopes expressed by the author. 

These opposite aspects of the book are entirely 
consistent with each other. Clear, simple ideas 
easily understood appear in the text, matters of 
fact, one after another, fairly detached and indi- 
vidually complete. Complex abstract ideas do 
not appear. Accordingly the factual statements 
of the text are within the reach of young stu- 
dents. But interpretation of the facts as raw 
materials in the development of inclusive geo- 
graphic concepts is hardly put within the reach 
of advanced students. 

The underlying thought of the book is of a 
comfortable and familiar sort. The author 
makes no pretense of following a rigorous scien- 
tific discipline, or of presenting results from 
modern field technique, or of making a new con- 
tribution to knowledge from original research. 
Yet the book as it stands is undoubtedly an origi- 
nal piece of work. For one country after an- 
other word pictures are drawn under topical 
headings in which variation from stereotyped 
form is insured by the author’s frank reception 
of impressions from many sources. Thus Pro- 
fessor Carlson's book assumes its own distinctive 
place in the small group of texts in English on 
geography south of the United States. 

Ropert S. Piatt 


OUISE A 
pp., a wealth of photographs and a num- 
ber of maps. Special Publication No. 20 of 
the American Geographical Society, New 


Polish Countrysides. xi and 


Chiefly descriptive by text and a surpassing 
richness of photograph, and interpretative chiefly 
by implication and pictorial presentation, this 
Special Publication No. 20, by the American 
Geographical Society, forms one more contribu- 
tion to our geographical literature. To many 
\mericans, Poland is even more a terra incognito 
than China, the Poles a people as alien almost as 
the Turks. It requires just such a book as this 
to acquaint our folk with the fact that Poland is 
a fascinating country with a long and proud his- 
tory of achievement in the arts and sciences, of 
culture as refined and modern as that of France; 
and that the Poles are an energetic, ambitious 
folk with superior intellectual strength and spirit- 
ual idealism, who have tor centuries maintained 
their aspirations, cultural traditions, and linguis- 
tic integrity despite the tripartite sovereignty of 
Russia, Prussia, and Austria. and who by immi- 
gration have made a most significant economic 
and ethnic contribution to American life and 
industry. 

More a travelogue than a regional or tropical 
treatise of Polish geography, even the text is pic- 
torial, and the richest contribution the book 
makes is in the magnificent and abundant array 
ot landscapes; homes; folk; means and ways of 
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transportation; phases of industry and activity, 
particularly rural 
land ; Polish countryside 
and village life 


agriculture and uses of the 
and other features of 
The text is divided and illumi 
nated by photographs or maps on almost every 
alternate page, and in addition more than a hun 
dred pages of fine photographs with only briet 
captions constitute a pictorial supplement of the 
first rank. 

Miss 


Every photograph re 


\lmost every photograph was taken by 
Louise A. Boyd herself. 
veals superior craftsmanship, and a keen discern- 
ment of geographic values. Such pictures as 
those on page 32 and pages 54 and 55, to select 
examples at random, portray better than could 
many pages of text the character of Polish ter- 
The book is a tribute 
to Miss Boyd's skill as a photographer and to her 


rain, and Polish activities. 


geographic sense, and a revelation of Poland’s 
countryside and folk. 
W. Ermer EKsiAw 


Soils of 

numerous 

tables, and illustrations, and an excellent 

bibliography. Published by The National 

Geological Survey of China, in codperation 

with the Institute of Geology of the National 

Academy of Peiping, and with the support of 

The China Foundation for the Promotion of 
Education and Culture, Nanking, 1936. 

All too little is still known of the land and folk 

of that great and ancient nation which 1s China 


Tore, JAMES. Geography and_ the 


China. xvi and 552 pp., maps, 


\s never before the conflict between China and 
Japan has attracted the attention of Occidental 
peoples to the eastern coast of the vast Asiatic 
land mass, and excited their interest and curt 
osity; and yet a great deal of knowledge (not 
nearly so much as China could provide, or so 
much as the Western World 


available, if only it were well 


now desires) 1s 
known and a 
cessible. 

The soils of every country, particularly coun 
tries where the folk are so dominantly engaged in 
agriculture, and consequently so dependent upon 
the quality and character of the soil, are of para- 
mount importance in its political strength and 
book ot 
Doctor Thorp’s the soils of much of China are 


social economy. Fortunately in this 
as carefully and satisfactorily described as any 
reconnaissance survey could make possible, and 
at least a preliminary appraisal can be made of 
their part in the geographic comple.» 

Doctor 71 horp served for three years as Chiet 
Technologist on the 


National 


two and a half years of this period was actively 


Soil Soils Division of the 


Geological Survey of China, and for 
He vis 
ited all but one of the provinces of China, traveled 


engaged in field and laboratory study 


over thousands of miles of its terrain, and pet 
sonally laid out many of the problems that de 
staff ot the 


Soil Survey, and projects that will engage 1t 


mand solution in the future by the 
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\s he states 
in his preface, he discovered many more problems 


attention for many years to come 


than he could possibly solve in the few years he 
could devote to them, thus assuring the personnel 
of the Survey many 
profitable research. 


years of interesting and 

His book on Chinese soils is very well organ 
ized and presented. Considering the handicaps 
his close attention to field work entailed, the dif 
ficulty of preparation and publication in China, 
and the almost utter lack of previous investiga 
tion and research upon which to base his own 
studies, Doctor Thorp has produced a remarka 
bly inclusive and satisfactory description of Chi 
nese soils, for which not only the geographer, but 
student of Kast, 
thanks him. 


every conditions in the Far 

In addition to the geography of the soils, the 
book contains a valuable, but all too brief, outline 
of the geographic background of China, including 
its geomorphology and hydrography, its climate, 
its vegetation, its population, and its transporta 
tion facilities. 

Doctor Thorp’s extensive travels and his inti 
mate connection with one of the most important 
scientific organizations of China afforded him a 
store of first-hand knowledge and enabled him to 
impart to his material the stamp of expert evalu 
ation and competent authority. Taken in con 
nection with Dr. J. Lossing Buck's monumental 
treatise on Land Utilization in China, which is 
scheduled to appear soon if the havoc wrought by 
the Japanese invasion has not destroyed the ma 
terial in press, this book on the geography of soils 
should form one of the most valuable contribu 
tions to the geographic literature on China in 
many years, ranking with Cressey’s China’s Geo 
graphic Foundations —which, however, is more 
inclusive and general, and necessarily and natu 
rally not so specialized. 

Certain it is that this Geography 
China will long remain a source book of prime 
importance It will be before the 


confusion and destruction caused by the present 


y 


ot the Sous ot 
many years 


struggle with Japan can be wholly overcome by 


China, 1f ever. The scientific organizations of 


China, and their work, are sure to be seriously 
disrupted, and decades must pass before such in 
vestigations as the soil survey can be resumed 
It is likely that Doctor Thorp’s book must suffice 
for many years to come as the authoritative and 
most scholarly work on the soils of China 
he three chapters that end the book 
Soil, Fertility” 


Soils and the People” be ause they 


“Soils, 


Crops, and “Soil Erosion in 


China”; and “ 


are not quite so technical—will probably bear 
most interest for the general geographer, but 
every chapter contains a wealth of geographi 
fact and interpretation that is indispensable 


q he value ot the book can not be ove restimated : 
it forms a basic, noteworthy contribution to our 
knowledge Om? ( hina 


W. Eimer EKBLAW 
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ECONOMIC GEOGRAPHY 


QUARTERLY journal of economic geography published by Clark 
University for the benefit of geographers, economists, teachers, pro- 
fessional and business men, and all who are interested in the intelli- 

gent utilization of the world’s resources. 

Subscription rates are $5.00 the year in the United States and its Terri- 
tories; $5.50 the year beyond the borders of the United States. except to 
charter subscribers. 


The July issue of Volume 13 contains the following articles: 


Economic Progress of St. Vincent, B. W. 1., Since 1927, Frederick Walker, St. Andrews, Scotland 
Economic Geography of Palestine, E. Ray Casto, Emory and Henry College, Emory, Virginia 

Comparison of American and Australian Deserts, Griffith Taylor, University of Toronto, Toronto, Canada 
Railways at the Head of Lake Superior, George H. Primmer, State Teachers College, Duluth, Minnesota 
Navajo Land Problems, J. W. Hoover, State Teachers College, Tempe, Arizona 

External Relations of the Tyneside Glass Indusiry, Preston Pilbin, Northumberland, England 

Cultivation and Export of Netherlands Fruit, Aage H. Kampp, Copenhagen, Denmark 


April includes: 


Some Factors in Cuba's Foreign Trade, Roberta P. Wakefield, Bureau of Foreign and Domestic Commerce, Washington, D. ( 
Pootu, A Lost Island, Liu En-lan, Ginling College, Nanking, China 

Fixation of Shifting Cultivation, Derwent Whittlesey, Harvard University, Cambridge, Massachusetts 

Agriculture in the Llano Estacado, W. A. Browne, Stephen F. Austin State Teachers College, Nacogdoches, Texas 

Seamless Hosiery Industry of Laconia, New Hampshire, J. Norman Carls, Oregon State Normal School, Monmouth, Oregon 
Wachusett Reservoir, A Metropolitan Water Supply, Minnie E. Lemaire, State Teachers College, La Crosse, Wisconsin 
Factors in the Economic Development of Baltimore, Maryland, Pearle Blood, State Teachers College, Towson, Maryland. 


January includes: 


International Trade Is Convalescing, Louis E. Van Norman, Washington, D. ¢ 

Land Use Changes in the Bishop Area of Owens Valley, California, Ruth E 
Calitornia 

Shifting Cultivation, Derwent Whittlesey, Harvard University, Cambridge, Massachusetts 

Structure of Elbe River Trafic, Monica H. Kusch, Chicago, Illinois 

Mineral Resources of the World, H. W. Straley, II1, University of North Carolina, Chapel Hill, North Carolina. 

Greenland: A Productive Arctic Colony, Herman R. Friis, M idison, Wisconsin 

Three Major Physical Divisions of the Upper Tennessee Bastin, G. Donald Hudson, Tennessee Valley Authority, Knoxville, 
Pennessee 


Jaugh, University of California, Los Angeles, 


The October issue of Volume 12 includes: 


Northern Nigeria 1 Study in Political Geography, John B. Appleton, University of ¢ cago, Chicago, Illinois, and Wilma 
Belden, Clark University, Worcester, Massachusetts 

Mining Patterns of Occupance in Five South American Districts, Robert S. Platt, University of Chicago, Chicago, Ilinois 

Fairs and Markets in the Department of Gers, France, Henry Madison Kendall, University of Michigan, Ann Arbor, Michigan 

Swine Production in the Corn Belt of the United States, Earl Shaw, State Teachers College, Worcester, Massachusetts. 

Sugar Plantations of the Irish Bend District, Louisiana, Edwin J. Foscue, Southern Methodist University, Dallas, Texas, Miss 
Elizabeth Troth, Stephen J. Hay School, Dallas, Texas 

Dissected Drift Plain of Southeastern Nebraska, Walter Hansen, North Texas State Teachers College, Denton, Texas 

Regionalism: Its Cultural Significance, Helen M. Strong, United States Department of Agriculture, Washington, D. (¢ 

E-nelish Countryside and Population tn the Eighteenth Century, G. E. Fussell, London, England 
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Single copies of back numbers of Volumes 1 to 5 inclusive will be sent to 
any American address for $1.75 each; to any foreign address for $2.00. Back 
numbers of Volumes 6 to 11 inclusive will be sent to any American address for 
$1.50 each; to any foreign address for $1.75. Whole volumes may be obtained 
at the yearly rate. 

Send all subscriptions and orders to 

ECONOMIC GEOGRAPHY, 
Clark University, Worcester, Mass., U.S. A. 





ANNOUNCEMENT 


N subsequent issues of ECONOMIC GEOGRAPHY Dr. Samuel van Val- 

kenburg will continue the Agricultural Regions of Asia. In later issues 

Dr. Homer L. Shantz, until recently President of the University of 
Arizona, will contribute his series on Agricultural Regions of Africa which, 
upon conclusion, will complete the most inclusive geographic discussion of 
the world’s agriculture thus far established. 

To obtain the complete series of these extremely valuable articles, which 
present for the first time on such a comprehensive and accurate basis the 
significant divisions of the world’s most important industry, it will be neces- 
sary to subscribe at once for ECONOMIC (GEOGRAPHY, and to order the several 
back numbers. 

In addition to this series of articles on agriculture, other series are being 
initiated; every issue will also contain four or five articles dealing with urban 
and regional geography, with problems of land utilization, with programs of 
development of resources, with commerce, with transportation, with health, 
and with the hundred and one other subjects that are of present geographic 
interest, all by the most competent and best-informed authorities in their re- 
spective fields. ECONOMIC GEOGRAPHY is indispensable to the intelligent 
citizen. 


The subscription price to all new subscribers in the United States and pos 
sessions is $5.00 the year or $9.50 for two years. To all foreign countries, 
$5.50 the year or $10.00 for two years. Complete files from the beginning to 
include the numbers for 1937 may be obtained at the special price of $60.00 
for the United States and $65.00 for all foreign countries. 
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Nature has been so silent in her persistent influence over 
man, that the geographic factor in the equation of human 
development has been overlooked.” 


ELLEN CHURCHILL SEMPLE. 
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